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During a recent trade show, a group of us 
were wondering how much money and labor 
is wasted annually because of PCB designs that 
are over-constrained or otherwise needlessly 
complex. It had to be millions of dollars, or 
maybe even tens of millions.

Like a lot of long-running challenges in PCB 
design, this issue didn’t pop up overnight. It’s 
not like anyone wants to make their designs 
more complicated than is necessary. As we’ll 

see in this month’s issue, this happens for a 
variety of reasons, such as increasing signal 
speeds, faster rise and fall times, and shrinking 
silicon technologies.

If your documentation template is too con-
strained, but the system has been in place for 
years, you may have already spent hundreds 
of thousands of dollars in extra fab costs and 
wasted labor resources, along with jobs put on 
hold unnecessarily.

The Shaughnessy Report 
by Andy Shaughnessy, I-CONNECT007 

Simply Speaking
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Andy Shaughnessy is managing 
editor of Design007 Magazine. 
He has been covering PCB 
design for 23 years. To read past 
columns, click here.

Some designers over-constrain their entire 
boards when only a handful of features actu-
ally require tight tolerances. Every dimension 
specifically called out is bought and paid for, 
because it has to be inspected, and that can be 
an expensive habit.

So, in this issue, our expert contributors 
explain how to design PCBs without making 
them complex and over-constrained—what-
ever the level of technology. We also discuss 
the effect your decisions and tradeoffs have 
on design complexity, as well as the need to 
thoroughly understand how electrical and 
manufacturing limitations can lead to over-
constraining your board.

We start off with a conversation with Kris 
Moyer, who explains why “one size fits all” is 
not a great plan for setting board constraints. 
Next, Martyn Gaudion discusses various ways 
to design the simplest—and best—stackup 
possible. Doug Brooks and Johannes Adam tell 
us why thermal vias are usually ineffective at 
dissipating heat, but do a great job of blocking 
potential routing channels. Chris Young has a 
great set of guidelines called “8 Simple Rules 
for Streamlining Your Design.”

Zach Peterson explains why designers should 
stop designing PCBs like Ferraris, the famously 
complex Italian supercars. Tim Haag describes 
why designers should follow the lead of “Star 
Trek’s” Montgomery “Scotty” Scott and keep 
their designs simple, and Joe Fjelstad points 
out why the simplest design is usually the best. 
We also have columns by Matt Stevenson and 
Barry Olney, and Steve Williams has a conver-
sation with American Standard Circuit’s John 
Johnson on UHDI.

Trade show season is here, and we’ll be  
covering productronica next week. DESIGN007

Using laser light, researchers have developed 
the most robust method currently known to con-
trol individual qubits made of the chemical ele-
ment barium. The ability to reliably control a qubit 
is an important achievement for realizing future 
functional quantum computers.

This new method, developed at the University 
of Waterloo’s Institute for Quantum Computing 
(IQC), uses a small glass waveguide to separate 
laser beams and focus them four microns apart, 
about four-hundredths of the width of a single 
human hair. 

The researchers created a waveguide chip that 
divides a single laser beam into 16 different chan-
nels of light. Each channel is then directed into 
individual optical fibre-based modulators which 
independently provide agile control over each 
laser beam’s intensity, frequency, and phase. The 
laser beams are then focused down to their small 
spacing using a series of optical lenses similar 
to a telescope. The researchers confirmed each 
laser beam’s focus and control by measuring 
them with precise camera sensors.

The new waveguide method demonstrates a 
simple and precise method of control, showing 
promise for manipulating ions to encode and 
process quantum data and for implementation in 
quantum simulation and computing.

(Source: University of Waterloo)

Processing Quantum 
Information Reliably

https://iconnect007.com/column/57/design
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It’s safe to say that millions of dollars, not 
to mention man-hours, are wasted each year 
because of over-constrained, overly compli-
cated PCB designs. Much of this is due to the 
increase in signal speeds and rise times, even 
in “mature” PCBs, and the extra cost is already 
part of the budget.

For this issue on simplifying PCB designs,  
the I-Connect007 Editorial Team spoke with 
IPC instructor Kris Moyer about ways that 
designers can avoid overconstraining their 
designs and making them needlessly complex. 
As Kris says, streamlining your design comes 
down to having a solid understanding of fab 
and assembly processes and the silicon trade-
offs that can simplify or overcomplicate your 
design, as well as the need to start working 
with fabricators early in the cycle.

Simplifying Your Design
Andy Shaughnessy: What are some typical 
snafus and missteps that you see designers 
make to overcomplicate their designs?
Kris Moyer: Here’s what often happens: Let’s 
say you have one connector on your board that 
needs tight tolerance. But rather than dimen-
sioning to just that connector, locally, design-
ers will do a tight tolerance to the data from the 
global dimensioning system, which now con-
strains the entire board.

Or, if they need perfect coplanarity on a 
BGA part for good BGA mounting, they’ll put 
co-planarity back over the entire board where 
they don’t need it, because regular chips, gull-
wings, and so on don’t need the same amount 
of coplanarity as a BGA—or they’ll try to hold 
layer tolerances: “I need a 2-mil layer plus or 
minus 10%,” because they know that 10% is 

Feature Interview by the I-Connect007 Editorial Team
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normal for tolerance, but they missed the part 
of the spec that says 10% or 1 mil, whichever 
is greater. Fabricators can’t hold that tight a 
layer-to-layer tolerance when it’s below a cer-
tain layer thickness.

Below about a 10-mil thickness, the best 
fabricators can do layer-to-layer is 1 mil for 
nominal processing. If you want to hold  
a tighter tolerance, you’re paying for 100 to 
get five boards. That’s just a couple of exam-
ples. Another is overly tight hole tolerances:  
“I want to have 150-mil diameter hole plus or 
minus one mil.” Again, it’s unreasonable, right?

At several companies where I’ve worked or 
consulted, they still have mechanical engineers 
do the documentation for the boards. So, the 
board designer designs the board and passes 
it over to let the ME do 
the documentation 
and follow their 
s tandard doc u-
mentation template. 
But the designers don’t real-
ize that a machine shop that’s 
milling a chunk of aluminum 
can absolutely hold plus or 
minus 1 or 2 mils of tolerance. 
There’s not a lot of understanding of what 
the manufacturing capabilities are. They tried 
to hold the manufacturing nuances that they’re 
used to in mechanical engineering, apply those 
to board design and board manufacturing, and 
find themselves overly constrained.

Shaughnessy: How did the MEs end up in 
this position?
Moyer: If you go back to the early days of CAD 
tools, the MCAD tools were set up from day 
one to create good documentation packages. 
The ECAD tools would output a document, but 
it didn’t have good documentation capabilities 
like GDT control frames. In early ECAD tools, 
if you had 3D at all, it was simple extruded rect-
angles. “Here, put a box on your board where 
your part is extruded up, so you know what 
the thickness is.” That represented your part, 

whereas the MEs had full 3D modeling to build 
very complex, realistic structures, so they can 
do all of that. A lot of companies just said, “You 
know what? Just send the board to the ME.” 
They already had a template defined and the 
ME could do all of these little detailed views 
and so on.

Shaughnessy: What’s the solution here?
Moyer: The solution is to learn the standards 
and learn the manufacturing processes. Take 
all the IPC training classes that you can to learn 
these processing capabilities and where the 
limitations are. Then the board designer can 
have intelligent, knowledgeable discussions 
with the other stakeholders—the EEs, MEs, 
managers, and so on. You have to be able to say, 

“I understand where you’re 
coming from. However, this 
is the manufacturing limita-
tion. If you spec it this way, 
it’s a big cost-adder to the 

board. But if we docu-
ment it this way, we 
w i l l  g e t  t h e  s a m e 
effect that we want, 

but now we’ve simplified 
our board design and constrained it just 
enough for what we need without over-

constraining.”

Happy Holden: Andy, I think what’s complicat-
ing the idea of simplifying your design is that 
BGAs and other part miniaturization and the 
shrinking pitch of connections all sneak up 
on designers. A lot of times, they design the 
whole board and get everything connected 
except for the last 5%. Then they run into via 
starvation, and they’re forced to go with laser-
drilled blind vias. I can always tell that, if it’s 
a complex board with 127 laser-drilled blind 
vias, that’s a clear indication that the designer 
never intended this to be an HDI board. He 
didn’t know about the simple models they can 
use that would have told him ahead of time that 
the size of the board, the pitch that he’s work-

The solution is to 
learn the standards and 
learn the manufacturing 

processes.
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ing with, and the netlist indicates that this will 
require HDI. Instead of using 127 vias, you 
should have used 5,000 microvias, because that 
would have reduced the layer count and every-
thing else. But now, he’s all the way through 
the design, and he’s got via starvation.

People mistakenly believe that HDI costs 
too much. Well, HDI costs too much because 
designers don’t know how to use it, and 
they’ve never been properly trained that if you 
go with blind or buried vias, then you have to 
start out from the very beginning and use one 
of the models to indicate how many signal lay-
ers you’ll need.

Shaughnessy: This sort of thing is in the 
IPC standards, so familiarity with the 
standards would definitely go a long way.
Holden: Oh, yes, absolutely. That’s why we 
wrote the first HDI Design Guide, which is not 
a standard. We included some of the different 
density modeling equations so that before you 
ever start, do some of these equations to see 
whether you will need blind and buried vias. If 
you think you will do HDI without it, then you 
will get trapped at the very end of the process, 
and it will be expensive.

Moyer: I will give you a perfect example. I 
recently consulted with a company that builds 
products that go in one direction really, really 
fast and don’t come back. They had designed 
a coplanar transformer for their board, which 
was rigid-flex, using their magnetics soft-
ware. Their magnetics software said that the 
arc here should be this wide, and you should 
have this much gap to the next arc, and so 
on. All was good. They said that to carry this 
much current, it should be this thick. From 
a purely theoretical physics point of view, 
everything they did was correct. What they 
came up with was a coil transformer design, 
set to adjacent layers, so you’d have primary 
and secondary. The traces were 5 mils wide 
with 4-mil spaces, and they designed it out of 
three-ounce copper.

This was physically impossible to build. With 
three-ounce copper, you need at least 10 to 15 
mils of gap between traces. The narrowest cop-
per feature that most fabricators will touch is 
about 10 mils, but they prefer about 12 mils 
with three-ounce copper. The software that 
the engineers used gave them some numbers 
and they designed the whole thing, and they 
could not get a fab shop anywhere in the world 
to touch this. I told them what they needed to 
do to change it, but they didn’t listen to me, so 
I stopped consulting with them.

Shaughnessy: So, there are probably 
hundreds of ways that a board can be made 
overly complex.
Moyer: The fun thing about a printed circuit 
board is that you can overconstrain it and 
overdesign it and it will still work. But my 
favorite question is, “What’s the definition 
of optimal design?” That’s really difficult to 
answer, because given a bill of material and a 
schematic, there’s an almost infinite number of 
ways that the board can be physically designed.

Kris Moyer
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On the board side, we tend to be over-con-
strained and on the assembly side, we tend 
to be under-constrained, so we need to find 
a happy medium. One thing I see in assembly 
is that the board designer does not often con-
sider the mechanical side of the design. Assem-
bly requires access for tools, and so on. Fortu-
nately, IPC standards such as the 6012s cover 
both fab and assembly, if designers actually 
read them.

Shaughnessy: I’ve heard SI engineers half-
jokingly say that signals should be as dirty as 
they can be and still pass margin, because 
of all the over-constraining going on in high 
speed.
Moyer: Well, yes. But unfortunately, there is 
a caveat to that. I agree about designing it just 
enough to pass margin. The problem is not the 
board designer; it’s the silicon designers who 
keep shrinking silicon technology and silicon 
geometry.

Now we have chips coming out with edge 
rates on the order of 100 picoseconds, or 
even faster. In order to achieve those kinds of 
square edges to pass the timing, even my digi-
tal traces, I now have frequency content up 
into the gigahertz range, which is approaching 
RF geometry. I have to worry about insertion 

losses, emissivity, and susceptibility and all of 
these RF-level issues, which never used to be 
a thing. It’s insane, and the board designer has 
zero control over it.

Shaughnessy: Is there else anything you’d 
like to add?
Moyer: Number one, learn the IPC standards, 
whether it’s through taking classes or just get-
ting hold of standards and reading them your-
self. I teach some of these IPC classes (for a 
little shameless plug here). Also, talk to your 
fabricator. Don’t be afraid to call your fabri-
cator and have those kinds of technical dis-
cussions: “Hey, I’ve got this challenge on my 
design. Do you have any suggestions?” Your 
fab might have some recommendations that 
you never thought about that could be imple-
mented in a much more cost-effective manner 
than the way you’re thinking about doing. I tell 
my students that all the time, “Your fabricator 
is your friend.”

Shaughnessy: This has been really good. 
Thanks for your time, Kris.
Holden: Very interesting, Kris.

Moyer: Always a pleasure, Happy.  DESIGN007

Fueled by an AI-driven inventory stocking frenzy 
across the supply chain, TrendForce reveals that 
Q2 revenue for the top 10 global IC design power-
houses soared to US $38.1 billion, marking a 12.5% 
quarterly increase. In this rising tide, NVIDIA seized 
the crown, officially dethroning Qualcomm as the 
world’s premier IC design house, while the remain-
der of the leaderboard remained stable.

NVIDIA is reaping the rewards of a global trans-
formation. Bolstered by the global demand from 
CSPs, internet behemoths, and enterprises div-
ing into generative AI and large language models, 
NVIDIA’s data center revenue skyrocketed by a 
whopping 105%. A deluge of shipments, including 
the likes of their advanced Hopper and Ampere 

architecture HGX systems and the high-performing 
InfinBand, played a pivotal role. 

AMD’s Q2 performance plateaued at about 
$5.36 billion, weighed down by a slump in gam-
ing GPU sales and its embedded segment opera-
tions. Conversely, MediaTek, after several quarters 
of inventory recalibration, witnessed a resurgence 
with components like TV SoCs and Wi-Fi stabilizing. 

Peering into Q3, while inventory levels across 
companies paint a rosier picture than H1, a perva-
sive end-user demand slump urges caution. How-
ever, a silver lining emerges with CSPs, internet 
titans, and private firms flocking to generative AI 
and large language models. 

(Source: TrendForce)

Q2 Revenue for Top 10 IC Houses Surges by 12.5% 
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“Everything should be made as simple as pos-
sible, but not simpler.” —Albert Einstein

Einstein advocated for describing complex 
theory in the simplest way possible, but not 
so simplified that key information is lost. We 
often see this when the media is criticised for 
“dumbing down” information. However, from 
an engineering perspective, if a design can be 
engineered to perform the required applica-
tion in a simpler or more economical way, then 
simplification is truly a valuable goal.

But in the Real World
Often, complex solutions are the only way 

to realize a design. In these circumstances, the 
information surrounding a design should be  

Simplest Stackups 
Specified

as clear as possible for the people who inter-
act with it during the product’s design and  
lifecycle.

Small Is Beautiful
It’s also simpler where signal integrity is con-

cerned. Signal integrity becomes more chal-
lenging when interconnects are long in com-
parison to the rise time or maximum frequency 
component of the signals you are handling. If 
you keep your traces short enough, then reflec-
tions or impedance mismatch become a non-
issue; they still exist but the effects are too 
small to cause trauma to your signals.

For GHz designs, where loss becomes even 
more of a concern than reflections, the “keep-
ing it short makes it simple” mantra also holds 

The Pulse
Feature Column by Martyn Gaudion, POLAR INSTRUMENTS
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true. With insertion losses being directly pro-
portional to the line length, then halving your 
line lengths (where possible) will halve your 
losses: simple and free. I sometimes see ques-
tions about line impedance on very short lines, 
where the frequency of interest is relatively 
low, and the interconnect at each end of the line 
is a significant portion of the length. It pays to 
check whether impedance or loss is an issue in 
these circumstances. There is a simple Micro-
soft Excel tool called a critical trace length cal-
culator, which helps check the critical length.

Whilst on the subject of small or short, mov-
ing from the X-Y to the Z-axis, the same is true 
for vias: Keep them short. If you can’t keep 
them short, keep the stubs short. Let’s drill 
down (sorry) on all the possibilities for mini-
mising the signal integrity challenges of vias. 
Remember that, in most cases, the vias are 
short compared with the trace length unless it 
is a really thick board.

Thinner boards (where possible) have inher-
ently shorter vias. Where the PCB is necessar-
ily thick because of high layer count, there are 
several approaches:

• Minimise the stub length
• Use microvias
• Back-drill the offending stubs

Why are via stubs a problem? Simply put, 
it is because a signal arriving as a stub sees it 
electrically twice as long as it is mechanically. 
A signal arriving from the top layer of the PCB 
traversing down the via to a trace on an inner 
layer can’t tell the difference between propa-
gating further down the via (the stub) or con-
tinuing along the trace, so it does both—the 
part propagating along the intended trace con-
tinues unimpeded. But the part of the signal 
that chances to propagate down the stub finds 
an open circuit at the end of the stub and 100% 
of that diverted signal will reflect and rejoin 
the main trace, at which point part of the stub 
reflection will return toward the source and 
the rest will rejoin the signal headed toward its 
intended destination. Using buried vias, back-

drilling the stub, or using microvias are all 
technical solutions to this, but an alternative is 
to (where possible) route so that the stubs are 
as short as possible—say, on a 10-layer board 
route a signal from L3 to L8 rather than L1 to 
L5, which would leave a far longer stub. Some-
times a rapid check to see whether a feature, 
such as a stub, is a cause for concern can rap-
idly put you at ease or flag if more attention is 
needed. Figures 1, 2, and 3 depict differing stub 
lengths and their relative impact, from “safe to 
ignore” (green 28-mil stub) to “do something 
about it” (red 200-mil stub) when the stubs are 
in a 4Gbit/s data channel.

Figure 1: Via length of 28 mils causes no concern 
at 4 Gbit/s data rate.

Figure 2: Via length of 149 mils causes some 
concern at 4 Gbit/s data rate.

Figure 3: Via length of 200 mils requires attention 
at 4 Gbit/s data rate. (Find the math behind this 

in “Signal and Power Integrity Simplified” 
by Dr. Eric Bogatin)
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Modelling Single-ended 
and Differential Via

Modelling vias is one of the 
most frequently searched terms 
driving traffic to the Polar web-
site. One of the counterintuitive 
points on via modelling is that it 
is easier to obtain an estimation 
of a differential via’s characteris-
tics than that of a single-ended 
via. Why? Because differential 
vias are inherently an out-and-
return path, there are no discon-
tinuities in the return path (or at 
least they are minor) compared 
with single-ended vias. This is a 
key advantage for designs with 
ultra high-speed digital signaling in making 
them easier to design. While you can model a 
single-ended via with a 3D solver, it only goes 
to prove the design is compromised. To get the 
best signal integrity for a single-ended via, it 
can be necessary to place it next to a ground via 
which spans all the intermediate planes. Plane 
pairs to single-ended vias act as slot antennae 
and cause reflections out and back to the edge 
of the board. Transitioning a signal from L1 to 
L3 with a ground on L2 would minimize this, 
but at same time, you have to check that the 
stub is still short enough not to be troublesome.

Communication
Once your stackup design is completed, then 

ensure it is documented and make it clear to 

your fabricator, broker, or shop floor that you 
are a PCB apps engineer so that drills/back-
drills, layer separation, and any transmission 
lines are clearly identified and associated with 
the relevant net classes.

Conclusion
Keeping high speed line length as short as 

possible, stubs short, and careful attention to 
via interconnects can ease your signal integrity 
challenges at minimum cost. Use simple tools 
to flag areas where more detailed modelling or 
more advanced materials may prove necessary 
and remember that in most cases engineering 
is about delivering to your employer and cus-
tomer the most appropriate solution for the 
specific application at the lowest cost. Find 
more information about signal integrity on our 
website and YouTube channel.  DESIGN007

Martyn Gaudion is managing 
director of Polar Instruments 
Ltd. To read past columns, 
click here. Martyn is the 
author of The Printed Circuit 
Designer’s Guide to… Secrets 
of High-Speed PCBs, Parts 1 
and 2.

Figure 5: Stackup with microvia/back-drilled vias and buried vias. 
(Source: Polar Speedstack)

Figure 4: Differential via property calculation, 
Polar Si9000e. (Courtesy: Bert Simonovich 

Lamsim Enterprises)
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Feature Article by Douglas Brooks 
and Dr. Johannes Adam

Your thermal designs are (probably) ineffi-
cient. The inefficiencies are unnecessarily tak-
ing up board area and blocking routing chan-
nels. This is likely true in at least three areas:

1. Your high-current-carrying traces are 
    probably too wide.
2. You probably use too many vias in your 
    high-current-carrying traces.
3. Any thermal vias you use are (almost) 
    worthless.

Trace Width
Most designers rely on the trace widths sug-

gested in IPC-21521, the “bible” for calculat-
ing high-current trace widths (unless you have 
read our book2). IPC-2152 is the best, most 

Your Thermal Designs 
Are Inefficient

thoroughly researched study of trace currents 
and temperatures available. But it does have 
some weaknesses. One weakness is that it (by 
necessity) studies 6-inch-long traces in isola-
tion. But traces are not all 6-inches long nor in 
isolation. There are nearby design and material 
parameters that impact trace temperatures, 
most of them in a downward direction3. Per-
haps the most important parameter lowering 
trace temperature is the presence of a plane 
underlying the trace. Most boards nowadays 
have such a plane.

Figure 1 shows the impact a plane can have 
on trace temperature. It is a simulation4 of two 
1-ounce traces carrying 14 amps each; the top 
one is 120 mils wide, the bottom one is 200 
mils wide. The board is normal FR-4 mate-

Figure 1: Planar impact on trace temperatures.
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rial, 10" x 4", with a full plane on the bottom 
layer of the right-hand half of the board. The 
200-mil 1-ounce trace carrying 14 amps rises 
to about 75°C, consistent with what we would 
find in the IPC tables. The temperature lowers 
to about 49°C over the plane. But the smaller 
120-mil-wide trace is the same temperature (at 
14 amps) over the plane as the 200-mil-wide 
trace is without the plane. The presence of the 
plane drops the temperature by roughly 50% (a 
result that is very situation specific). 

Now, if your trace temperature specification 
is 75°C and you use the usual (IPC) method 
for determining trace size, you would design 
with a trace width of about 200 mils. But if  
you know there is a plane under the trace (or 
even just part of the trace), you can reduce the 
trace width (in this case by about 40%), open-
ing up some additional board area for addi-
tional routing.

Vias 
Even a large trace carrying a high current 

often only needs a single small via to connect 
to another trace segment. The specific exam-
ple we simulated and experimented with was 
the comparison of a 27-mil trace carrying  
4.75 amps and a 200-mil-wide trace carrying 
8.55 amps, each using a single 10-mil diam-
eter, one-ounce plated via5. The 27-mil-wide 
trace via rose to a temperature of 70° while 
the 200-mil-wide trace via only rose to a tem-
perature of 48°C, even though it was carrying 
almost twice the current5.

Figure 2 shows the result of another simu-
lation6. This is of a 120 mm x 16 mm (4.7" x 
0.65"), 1.55-mm (60-mil) thick board with a 
pair of 5-mm (200-mil) wide traces carrying 
14 amps. The traces are connected with 10-mil 
1-ounce plated vias. Conventional wisdom is 
that we should use as many vias as necessary 

Figure 2: Adding vias lowers temperature to a point.
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for the total conducting cross-sectional area of 
the vias to equal the trace’s conducting cross-
sectional area. In this example, that would 
mean 14 vias.

The top image shows the results for a single 
via, the middle image for a pair of vias, and  
the bottom image for three vias. The trace  
itself (without any vias) heats to about 56°C. 
The single via results in a via temperature of 
approximately 80°C, 24°C above the board 
temperature. This might be tolerable in some 
consumer applications. The use of two vias 
lowers each via temperature to about 67°C, 
11°C above the board. Three vias results in 
individual via temperatures of about 62°C,  
only ~6°C warmer than the trace tempera-
ture itself. Adding 11 more vias only gains us  
about 6°C in temperature closure but locks up 
quite a few more routing channels.

Bottom line: We don’t need nearly as many 
vias as our common (mis)understanding would 
have us believe.

Rules of Thumb 
Unfortunately, these illustrations are all 

case-specific. That is, there are no general rules 
of thumb that reliably flow from them. The 
only way to determine with any precision what 
gains can be made, and where, is with thermal 
simulations using good thermal simulators.

Thermal Vias
Figure 3 shows a simulation using the same 

board as in Figure 1, but with two one-inch 
square heated pads instead of traces. The pad 
on the right is over a plane on the bottom 
layer. Each pad is heated by a two-watt source. 

Figure 3: Heated pads, top and bottom layers.
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The top-layer pad on the left heats to about 
90°C, while the plane on the right lowers the 
temperature of the top-layer right-hand pad to 
about 46°C.

Now suppose we have the opposite situa-
tion and want to lower the pad temperature. 
One might think this was an application where 
thermal vias might be used. But thermal vias 
have to go somewhere, typically a plane (or at 
least another pad) on a lower layer, and here 
there is no such resource. So, thermal vias are 
not an option. But since there is a plane under 
the right-hand pad, thermal vias are an option 
there.

But here is the problem. Figure 3 also shows 
the thermal pattern on the bottom layer. What 
most of us fail to realize is that the thermal 

profile of a bottom layer of a board looks a lot 
like the thermal profile on the top layer. That 
is because the boards are typically very thin 
(compared to other dimensions). In this simu-
lation the bottom board area under the top left 
pad is only about 3°C cooler than the pad on 
the top layer. The board area under the right-
hand pad, even though this layer is a solid cop-
per plane, is only about 7°C cooler than the 
pad on the top layer. This is typical of most 
boards.

So, any thermal vias we drop from the top 
pad to the bottom plane will be mostly inef-
fective because the temperature difference 
between them is already so small. The addition 
of the plane has already lowered the pad tem-
perature as much as practical.

Figure 4: Thermal profile of top pad with two thermal vias.
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But that’s not all. Figure 4 shows a simulation 
where we have placed two thermal vias under 
the right-hand pad. The thermal vias are 20 mils 
in diameter and plated to almost 3 ounces. The 
thermal vias are relatively large so that we can 
see the results in the figure. Even so, we have to 
zoom in optically and narrow the temperature 
range in order to visualize those results. 

As seen in Figure 4, the pad is hotter in 
the center than it is around the edges. This is 
because the edges of a pad or trace cool more 
efficiently than does the midpoint. Heat can 
conduct away from the midpoint primarily 
only in the vertical (Z-axis) direction. But heat 
around the edges can conduct away both verti-
cally and horizontally. All normal pads, and all 
traces are cooler at the edges than they are at 
their midpoint. 

But more importantly, the thermal vias only 
have a small impact, and they have that only at 
a point7.   	

1. Each thermal via only changes the
temperature by less than two degrees.

2. And they do so at only a very small
area around the via.

That is why almost every article that dis-
cusses thermal vias recommends using a lot of 
them. But even if you covered the entire pad 
with thermal vias, the temperature still would 
not change by much; the gain has already been 
achieved with the underlying plane. The only 
thing thermal vias do is use up a lot of routing 
channels.

Summary
By learning more about how PCB design 

decisions impact thermal temperatures around 
the board, we discover there are several areas 
where we can make significant impacts in 
design efficiencies.  DESIGN007
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quency Multi-Carrier (EDIM) modems in sup-
port of U.S. Army satellite communications 
(SATCOM) digitization and modernization 
programs.

Lockheed Martin Conducts First Flight 
In U-2 Avionics Tech Refresh E
Lockheed Martin Skunk Works, in partnership 
with the U.S. Air Force, completed the first 
flight of the U-2 Dragon Lady’s Avionics Tech 
Refresh (ATR) program. During this mission 
the aircraft successfully performed a low-alti-
tude functional check flight to integrate new 
avionics, cabling and software.

Airbus Unveils PioneerLab as its New 
Twin-engine Flying Laboratory E
During the German National Aviation Confer-
ence in Hamburg, Airbus Helicopters unveiled 
the PioneerLab, its new twin-engine technol-
ogy demonstrator based on the H145 platform. 
It complements Airbus’ range of FlightLabs 
and focuses on testing technologies that reduce 
helicopter emissions, increase autonomy, and 
integrate bio-based materials.

Northrop Grumman to Develop New 
Guided Ammunition for U.S. Navy E
The U.S. Navy has awarded Northrop Grum-
man Corporation a development contract for 
the company’s newly designed 57mm guided 
high explosive ammunition. Designated for 
use with the Mk110 Naval Gun Mount, the 
company will test and mature the munition for 
qualification. The 57mm guided high explosive 
ammunition has the unique ability to continu-
ously maneuver in-flight as it moves toward a 
designated target. 

CACI Successfully Completes Optical
Communications Terminal Interoperability 
Testing for Space Development Agency’s 
Transport Layer E
CACI International Inc announced that it suc-
cessfully completed Optical Communication Ter-
minal (OCT) Interoperability Testing (OIT) of 
its CrossBeam® OCT for the Space Development 
Agency’s (SDA) Tranche 1 data relay and tracking 
network. As part of this testing, CACI was the 
first SDA-compliant terminal to successfully 
establish a consistent data communication link 
with the reference modem.

Amitron Becomes MIL-SPEC Certified E
Amitron, a leading U.S.-based manufacturer of 
printed circuit boards (PCB), brings an addi-
tional 80,000 square feet of manufacturing 
space into the overall MIL-SPEC ecosystem 
with high automation, and the latest equip-
ment technology and processes for military 
and aerospace applications.

Historic Wind Tunnel Facility Testing 
NASA’s Mars Ascent Vehicle Rocket E
The MAV (Mars Ascent Vehicle) team recently 
completed wind tunnel testing at NASA’s Mar-
shall Space Flight Center in a facility that has 
been a critical part of NASA missions going all 
the way back to the Apollo program.

U.S. Army Awards Comtech $48.6M 
for Next Generation EDIM SATCOM 
Solutions E
Comtech announced the company was 
recently awarded a $48.6 million contract to 
deliver Enterprise Digital Intermediate Fre-
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Feature Article by Chris Young 
YOUNG ENGINEERING SERVICES

There are many ways, dozens to be sure, and 
most likely many more, to streamline a PCB 
design. My goal here is to pick a single-digit 
number of rules to abide by, that can be rea-
sonably adhered to, and provide some bang 
for the buck. These rules are meant to reduce 
design scope creep, avoid PCB respins, and 
improve production yields.

One
Communicate clearly

Use explicit communication when address-
ing ambiguous items. Test point placement 
can seem like an ambiguous task. Statements 
like, “Find room for test points,” do not help 
to define scope or draw boundaries. Instead, 

try statements like, “Production test points 
can only be on a single side of the PCB in order 
to reduce test fixture complexity.” Implicit 
communication should be reserved for well-
defined objectives and processes. An example 
would be instructing a PCB designer to place 
test points per the design procedures identi-
fied by company policy X, paragraph Y.

Two
Proceed with a common goal in mind
Designing on the fly without a mutually 

agreed upon set of goals is a catalyst for scope 
creep and technical debt. A design blitz, as 
in football, is a defensive high-risk maneuver 
intended to reduce schedule (offensive) pres-

8 Simple Rules for 
Streamlining Your Design
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sure. Instead, take the time needed to establish 
a well-defined and measurable set of design 
goals. Include the project stakeholders, get buy 
in, and then execute.

Three
Design your PCB power delivery 

system (PDS)
Your PCB power delivery system (power 

planes/structures) should be based on your 
power distribution requirements and not a 
coincidence of layout. This means that your 
PDS design should take place before settling 
on a board stackup. A typical PDS is composed 
of discrete capacitors, power plane capaci-
tance, and on-chip capacitance. Determining 
the amount of plane capacitance needed for 
a specific design should involve the use of a 
simulator such as HyperLynx, ADS, or HFSS. 
Designing an appropriate PDS for your board 
design is easy to say, much harder to do, and 
very much worth your time. Improper or 
poorly implemented PDS designs are nearly 
impossible to recover from without a costly 
board respin.

Four
Know your drill holes

A PCB can play host to many types of drill 
holes for various reasons. A few examples are 
vias, mounting holes, tooling holes, and press 
fit holes. Vias come in many forms, but they 
tend to be some type of plated hole that is typi-
cally used for signal, ground, or power transi-
tions from one PCB layer to another. Vias can 
also be used for thermal conduction between 
PCB layers. It is important to understand that 
mechanical engineers typically regard mount-
ing and tooling holes as two very different types 
of holes that serve entirely different purposes. 
Mounting holes can be plated or non-plated 
and provide a clearance/loose fit for the PCB 
so that it may be attached to some other struc-

ture. Tooling holes are designed and manufac-
tured to a tight tolerance so they can provide 
a transition fit needed for precise alignment 
of a PCB in an assembly or test fixture. PCBs 
use interference fit holes for press fit connec-
tors. The connector/PCB mating pins interfere 
slightly with the holes on the PCB, requiring 
force to be applied to the connector during the 
mating process instead of soldering the pins to 
the PCB itself. Knowing the types of drill holes 
used on your PCB and their purposes allows 
designers to effectively communicate their 
purposes to other stakeholders in a project.

Five
Coordinate your design with 

your fabricator
The last thing you want to hear from a PCB 

fabricator is that they are no-bidding your 
design because it is not compatible with their 
capabilities. It is perfectly reasonable to include 
your PCB fabricator in your design reviews. 
Making sure that your design fits within the 
manufacturing capabilities of your fabricator is 
a primary objective, not an “on the side” proj-
ect. Furthermore, your PCBs built for produc-
tion should be well within  fabricator’s range 
of capabilities and should not be pushing their 
edges so that your yields (major PCB cost 
driver) are not driven by process variations.

Six
Consult with the group or company 

assembling your boards
It is best to know what practical limitations 

your assembly process imposes on your design 
instead of finding out post assembly. Not all 
pick-and-place machines are created equal. 
Accuracy of small component placement can 
vary greatly between different pick-and-place 
machines. Manually removing assembled 
boards from panels can damage shock-sen-
sitive components. The risks associated with 
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whoever may be assembling your boards can 
be mitigated by simply involving them in your 
design review process.

Seven
Document your component

library process
A well-documented CAD library process 

reduces the chances of errors when creat-
ing parts. Part requests should include the 
part number, manufacturer, part descrip-
tion, datasheet(s), priority level, need date, 
package type, part type, and any descriptive 
information or notes for symbol or footprint 
creation. The part that is created to fulfill the 
request should be documented and linked to 
the request. The part should then be reviewed 
and documented as either meeting the request 
or as needing to be reworked. The documenta-
tion could take the form of a spreadsheet, data-
base, or even a physical paper trail. The intent 
is to explicitly communicate what parts need 
to be created and how.

Eight
Test point placement is critical

PCB test points serve to support design and 
production. Circuit designers will use test 

points to assist in integration and verify func-
tionality. Test points are typically used in pro-
duction to load software/firmware and verify 
proper PCB assembly. Production using test 
points should take precedence over design 
and engineering test points. Test point loca-
tions directly impact the complexity of test 
fixture design, so strive to place them on only 
one side of the PCB. Do not place components 
on the opposite side of a PCB underneath a 
test point. This provides space on the PCB to 
apply an opposing force to reduce stress and 
strain on the board assembly when test points 
are engaged during test. Don’t find space for 
test points. Make space by performing test 
point placement alongside component place-
ment.  DESIGN007

Resources
1. “Power Delivery System Design,” by Lee

Ritchey, Altium.
2. Simulators – Keysight ADS, Siemens EDA

HyperLynx, Ansys HFSS. 
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Feature Article by Zach Peterson 
NWES

When I last spoke with DirectPCB cofounder 
Greg Papandrew, he mentioned that many 
boards are designed like Ferraris when what 
the product really needs is a Ford Pinto. 
Those of us who work in PCB design educa-
tion, whether on corporate training or on the 
conference scene, tend to teach new design-
ers how to build Ferraris. What we sometimes 
don’t do so well is teach new designers how to 
identify whether a Pinto will get you safely to 
your destination.

So, if you need to take your Ferrari and con-
vert it to a simpler version, how can you do it 
without losing your form and function? Better 

yet, how can you avoid the Ferrari problem 
altogether?

The operative word “simpler” could mean 
many things, and a designer’s job in this area 
is to identify the “things” that create the most 
value in a design. This could be electrical per-
formance, mechanical reliability, requirements 
to support a specific component type (e.g., 
fine-pitch BGA), or something else entirely.

1. IDENTIFY THE COST DRIVERS
Any PCB that could be reasonably termed

“more advanced” is more complex and thus 
tends to cost more. There are several factors 

Avoid the ‘Ferrari Problem’ and 
Simplify Your PCB Design
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that can drive this, which are listed in approxi-
mate order of importance:

• Type of laminate material (PTFE, 
   advanced FR-4, etc.)
• Etch and drill feature size and processing
• Layer thickness and layer count, 
   especially HDI build-up layer count
• High BGA/QFN count
• Expensive surface finishes
• Specialized requirements like heavy 
   copper

Here, the key is to identify the absolute 
necessities that are required for your device to 
function to its basic specifications. There are 
design choices I make out of force of habit, and 
I have to go back and check myself based on 
realistic operating requirements. Keep in mind 
a few simple questions here:

• Do you really need a PTFE laminate in 
   your design, or did you use it because 
   you read somewhere that all RF boards 
   need PTFE?
• Do you really need blind and buried vias 
   everywhere, or can your placement and 
   routing handle larger mechanically 
   drilled vias?
• Is there an SI or density reason I need 
   sub-5 mil trace widths with controlled 
   impedance?
• Does every stub need back-drilling?

Not everyone needs heavy copper PTFE 
with blind/buried stacked vias and 3-mil line/
spacing. Focus on what’s important and save 
yourself and your wallet a lot of headache. Sim-
ple steps like changes to your stackup, process 
limits, and material selection can create big 
cost savings, both in prototyping and volume 
production.

2. A LITTLE BOARD COMPLEXITY 
IS OKAY

This might seem like it contradicts No. 1, 
but I don’t think this is the case. Complexity 

is about give and take: You add in a bit of com-
plexity in one area, but it makes your life much 
easier in another area. Think blind and buried 
vias on a fine-pitch component: your design 
might work fine with neck-down routing and 
mechanical drilling at 6 mils, even if the con-
ventional wisdom demands fine-line rout-
ing with stacked microvias just because your 
design looks like it might be HDI.

As an instructor, I’ve noticed that some 
new designers tend to think that anything 
over two layers is a bad design, or that the 
sudden addition of two internal ground 
planes will drop a nuclear bomb on board 
fabrication budgets. They end up spending 
a ton of time on perfect placement to mini-
mize ghost wire crossings, and then much 
more time trying to route things with mini-
mal coupling or overlap.

The reality is that four-layer boards are not 
advanced anymore. A board with two interior 
stitched ground planes is really an entry-level 
board, and I certainly would not call these 
stackups “complex.” They also make routing 
on the top and bottom surfaces much easier, 
as you no longer have to worry about inter-
layer coupling. Then there are the EMI and SI 
benefits; many of the most basic SI and EMI 
problems can be suppressed or prevented just 
by using the right stackup. So, if you’re new to 
design, give yourself permission to add a cou-
ple ground planes; your EMC testing results 
will thank you later.

3. OVER-SPECIFYING AND 
OVER-CONSTRAINING

Over-constraining a design can back design-
ers into a corner, to the point where they 
over-specify every net in their design rules. 
The corollary to this is in routing, where some 
EMI-worthy design features are implemented 
regardless of need, and they must be handled 
manually.

Something I’ve seen that is related to No. 2  
is in mixed-signal design. One of the big 
instances where I see designers create more 
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work for themselves is in this realm, where  
the most common design mistake is to create 
split grounds or split planes, then try to link 
them back together with a ferrite, capacitor, 
or some other EMI-inducing craziness. Even  
if you applied isolation correctly, it creates  
new routing and placement constraints that 
can’t always be clearly defined in some CAD 
systems.

Another common instance here is a stitch-
ing via near a signal via. It is true that stitching 
vias are needed when changing layers or refer-
ences, but do you really need to painstakingly 
add this manually to every signal via? Find the 
main single-ended signals that really need it, 
such as your SPI bus. Noise margins on your 
configuration lines are very often large enough 
that you don’t need to throw a stitching via 
on these. Think about the context of the rule; 
don’t just follow it blindly.

Keep it Simple, Save the Headache
The trick to stepping up your design game 

is not about knowing advanced design tech-
niques but knowing when to implement them. 
I’ve met some designers who are decades my 
senior but still fall victim to this mistake. Those 
of us who educate designers have to take a bit 
of responsibility for this. It’s our job to provide 
context for these rules so our peers can avoid 
the Ferrari problem.

When you do find that you need your design 
techniques, learn to leverage your tools for 
these engineering problems. Higher-end CAD 
programs have the automation tools needed to 
create more advanced design constraints. Take 
time to learn these techniques and you will set 
yourself up for success.  DESIGN007

Zach Peterson is the 
founder of Northwest 
Engineering Solutions 
as well as a PCB design
instructor and podcast 
host.

Eleven-year-old girls hold many interests, from 
sports and playing games, to learning how to 
make more complex decisions and finding com-
monalties with friends and loved ones.

While Brandy Tharp may have been doing 
all those things at that age, she was also learn-
ing a new skill that most of her friends probably 
weren’t—how to solder. It lit a fire in this young 
girl who enjoyed math, helping others, and find-
ing ways to harness her energy.

“My mom taught me how to solder on recharge-
able battery units that she built,” says Brandy, 
director of education at IPC. “It was something 
I grew up with. Everybody kind of fell into some 
facet of the field.”

When she started college, Brandy also worked 
for a telecommunications equipment manufac-
turer doing hand insertion manual assembly, 
then learning how to run a wave solder machine 
because she could work a weekend shift.

“But I’m not the kind of person who can sit 
still,” she says. “I like to know a little bit about 
everything.” Because the company was short on 
operators, Brandy learned how to program and 
run more lines and equipment, working her way 
through each department. That led to a posi-
tion in the training department and launched a 
career in training and certification.

Continue reading in IPC Community.

Brandy Tharp: 
A Passion for 

Helping Others
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It makes sense to optimize your board using 
design for manufacturability (DFM) tech-
niques, but applying DFM best practices can 
be confusing without formal training. The 
results are designs that are often incomplete, 
poorly designed, or too complex.

When these issues arise, your PCB manufac-
turing partner rejecting the design can be con-
sidered a best-case scenario because it means 
they have your back. If your design is simply 
dropped into an automated queue without 

concern for manufacturability, the output can 
be a batch of unusable boards. 

Expensive mistakes can be avoided by adopt-
ing practices that encourage design for manu-
facturability. In addition, carefully choosing a 
manufacturing partner and service level that 
align with your needs will help you achieve a 
quality result.

Let us examine some design best practices 
that will help reduce costs, increase yield, and 
improve manufacturability.

Best Practices for 
Ensuring PCB Design 

Manufacturability
Connect the Dots

by Matt Stevenson, SUNSTONE CIRCUITS
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Study the Rulebook
It is up to you to be familiar with the design 

rules. Not every manufacturer prioritizes mak-
ing DFM rule sets for popular design tools 
available, cost-effective, and current. Work-
ing with a manufacturer who does make rules 
available will save time and money.

Of course, using design rule checks (DRC) 
alone will not guarantee manufacturability, 
but performing them is a great way to ensure 
that you have created as close to an error-free 
design as possible.

Remember that error-free is an unattainable 
point on the horizon you can almost see, but 
never quite catch. The goal should be a design 
that lowers the risk of defects and can then be 
manufactured and assembled. The DRC will 
help you identify conflicts, such as issues with 
insufficient clearances between electrical con-
ductors, that will affect electrical functions and 
create potential manufacturability issues.

Always Review Your Design
We strongly encourage you to always review 

your design. Take a second look for issues  
such as insufficient power trace widths, blind 
vias, and components that are laid out too  

close together. When a design pushes the man-
ufacturer’s tolerances, it is easy to accidentally 
cut holes or route slots too close to pads or 
traces.

Copper thickness is another important 
design consideration. Higher current may 
require thicker copper and narrow traces 
probably should be thinner. Be specific about 
what you need to ensure your design will not 
fail. Check land patterns against the part sup-
plier’s manufacturer datasheets (MDS) as well. 
Often, that is all it takes to avoid common 
design issues.

Consider How Your End Product 
Will Be Used

Your manufacturing partner does not know 
what type of device the board will be part of, or 
the conditions in which it will have to perform. 
It’s common for harsh environments or expo-
sure to interfere with a board’s performance. 
To avoid catastrophic failure down the road, 
you must call out materials that will tolerate 
the final product’s operating environment. Be 
sure your board and components can tolerate 
thermal stress or solder joints risk breaking 
and damaging components.
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Adhere to the Principles of DFM
We recommend integrating all these best 

practices into a design process that looks for-
ward to the manufacturing process. Finding 
issues earlier makes them cheaper and easier to 
fix. From the outset, perform all design tasks 
while considering yield and other manufactur-
ing issues that affect cost and quality.

Communicate with your manufacturing 
partner regularly throughout the design pro-
cess. They can do more than just find problems. 
A good manufacturing partner has valuable 
insight into how design decisions impact man-
ufacturability, yield, and quality of the boards.

Each manufacturer has unique capabili-
ties and process requirements that can have a 
large impact on the manufacturability of your 
design, making an open line of communication 
critical. For example, your suppliers can con-
firm that you are using up-to-date footprint 
files throughout the design process.

Highly manufacturable designs exist within 
a range of specifications. Manufacturers can 
often help you tweak your design to make the 
best use of these ranges. Designer/manufac-
turer communication about DFM can help 
save time, reduce costs, and even improve the 
functionality of your board.

Help When You Need It
Choosing a manufacturing partner with 

readily available support staff can help you 
solve manufacturability puzzles during the 
design process, rather than after submission. 
It’s useful to ask a few questions of any poten-
tial manufacturing partner before deciding.

• Is competent technical support available 
   when you need it?
• How quickly will they respond to your 
   needs?
• Email is slow, so how can you get support 
   for time-sensitive issues?
• What is their escalation policy for difficult 
   support requests?
• What support packages are available and 
   how much do they cost?

The real key to optimizing the manufactur-
ability of your PCB designs is choosing the 
right tools, process, and manufacturer that 
meet the needs of your design. Treat your parts 
suppliers, PCB manufacturer, and PCB fabri-
cator as members of your design team. Pri-
oritize open and persistent collaboration with 
each of them. 

Good communication and adherence to a 
DFM-focused process will ensure board qual-
ity, manufacturability, and cost-effectiveness.  
DESIGN007

Matt Stevenson is vice president 
at Sunstone Circuits, a division of 
American Standard Circuits. To 
read past columns, click here.
Matt is also the author of The 
Printed Circuit Designer’s Guide 
to… Designing for Reality.

https://iconnect007.com/column/113881/design
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I am, at heart, a die-hard “Star Trek” fan. 
When I was a kid, I was all about phasers, warp 
drive, and cool stuff like that. However, these 
days, I tend to put a higher value on produc-
tion and storytelling. But like any fan (I’m 
avoiding “Trekkie” because, frankly, it’s kind of  
embarrassing), certain moments from the 
hundreds (if not thousands) of hours filmed for 
the various TV shows and movies are among 
my favorites. One of those moments is in  
“Star Trek III, The Search for Spock,” when 
our heroes steal the Starship Enterprise from 
space dock.

The space dock scene is a pivotal moment in 
the movie. It is highlighted by excellent charac-
ter interaction, humor, amazing music by the 
late great James Horner, and marvelous (for its 
time) special effects and cinematography. After 
some careful maneuvering to get the Enterprise 
out of space dock, Kirk and the crew fly away at 
warp speed, leaving their pursuers in the dust 
thanks to a little sabotage on the part of Scotty, 
the chief engineer. As it turns out, Scotty had 
previously removed some crucial components 
from the pursuing ship, causing their new and 
fancy computer to fail, and allowing the Enter-

Take It From Scotty: 
Simple Really Is Better

Tim’s Takeaways
Feature Column by Tim Haag, FIRST PAGE SAGE
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prise to make a clean getaway. The scene ends 
with Scotty’s sarcastic comment about the 
overly complicated computer on the other 
ship, “The more they overthink the plumbing, 
the easier it is to stop up the drain.”

I’ve always liked Scotty more than anyone 
else on that show because, let’s face it, he was 
an engineer. But with this movie, I really came 
to appreciate his common sense and, if I’m 
being honest, the sarcasm he used to describe 
it. Even in a universe where transporter beams 
and deflector shields are as common as the 
Keurig on my kitchen counter, Scotty still 
knew when something was too com-
plex to be practical. Wise 
words, and a lesson here 
for everyone.

In our industry, we 
design and manufacture 
amazingly complex elec-
tronics. I’ve laid out circuit 
boards for everything from 
large computer systems to small 
wearable devices, and even though 
they have had different degrees of design dif-
ficulty, they all had the same common objec-
tive: They all had to work correctly once they 
were built. To accomplish this, circuit boards 
are designed according to several standards to 
ensure they can be manufactured and work as 
intended. If you are in the design and layout 
part of this business, you are no doubt already 
familiar with many of these different standards. 
But once you go beyond the industry standards 
and into the realm of rules, processes, and pro-
cedures, the water can get murky.

Take, for instance, the rules and constraints 
we use in the CAD system to design the board. 
These are wonderful tools and an essential 
lifeline for both design and manufacturing, 
but they can work against you if you aren’t  
careful. Let’s look at a couple of ways this can 
happen:

• Too many rules: Our design databases can 
become afflicted with the same problem 
that Scotty alluded to, where overthinking 

the plumbing can stop up the drain. For 
example, instead of defining a unique rule 
for each net and thereby managing thou-
sands of rules, group your nets together 
according to their needs and assign them 
all to a single net class. This will save you 
time and system resources.

• Lack of understanding: It is important 
to be very familiar with what your PCB 
design CAD system will do with the rules 
you feed it. I’ve seen some databases 
where rules have clashed with each other, 

like keep-out areas that block a cop-
per pour that is supposed to 

connect to a specific net 
in that area. If you don’t 
rethink and redefine the 
rule, you have to either 

break it or turn check-
ing off.

• Old data: Sometimes 
CAD databases get inun-

dated with rules they simply 
don’t need. This can happen 

when people read in stock rules from their 
corporate library, fail to clean out older 
rules already in their databases, or both. 
I’ve opened up some designs that have 
rules not even intended for that design but 
reside in the database, taking up additional 
resources.

Mismanaged design rules can overload your 
system as well as generate unexpected results. 
I’ll summarize here by saying it is imperative 
that PCB designers know what rules are loaded 
into their systems and optimize those rules for 
the best performance of their design tools. But 
design rules are just part of the murky waters I 
described earlier. Now, let’s look at processes 
and procedures for a moment.

Processes and procedures are an essential 
part of any design department. They organize 
the workflow, ensure that the proper steps, 
checks, and balances are in place, and serve as 
a guide to the users in the department. How-

Mismanaged design 
rules can overload your 

system as well as generate 
unexpected results. 
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ever, processes and procedures are not ever-
fresh on their own. They can get stale quickly 
and must be reviewed regularly to look for 
areas needing optimization and enhancement.

For example, do you remember many years 
ago when PCB designers had to create an  
aperture list with every set of Gerber files 
that was sent out? I remember how I used to  
manually optimize my traces and pad sizes 
to match the limited 
amount of aperture 
p o s i t i o n s  o n  t h e 
mechanical aperture 
wheel in the photoplotter. 
Thankfully, apertures began 
to be included in the Gerber 
file when the file format was 
updated to RS-274X, which 
certainly made life much 
more convenient for me as 
a designer. And yet, many 
design department processes 
and procedures continued to 
insist that a separate aperture 
file still had to be created along 
with the set of Gerbers. Why?

Look at the processes and proce-
dures you have in place to determine 
whether you can increase your and your staff ’s 
overall efficiency. Here are some areas to keep 
an eye out for:

• Design reviews: These meetings are 
essential, but do you need the same 
reviews you’ve always done? Many design 
reviews are driven by the needs and tech-
nologies of the time, so something may 
have changed and made some of these 
reviews redundant. On the other hand, 
some of your newer processes may reveal 
the need for an additional review at a spot 
you didn’t expect.

• Workflow: Just as with the aperture list, 
areas of your documented workflow may 
have changed. Over time, you and your 
staff probably have adjusted to these 

changes without realizing it, and you could 
be in for some surprises when you hire and 
train someone new.

• SOPs: Like the workflow documentation, 
CAD departments often have a bunch of 
SOPs to help with everything from how to 
create a padstack to filling out a timecard. 
While SOPs like this should be docu-
mented, more often than not they exist as 

hidden text files and sticky notes. 
Here is where open communica-

tion is essential to ensure that 
everyone in the department is 
aware of process changes and 
where to find official docu-
mentation on how to stay 
current with these changes.

To keep our department 
processes from getting 

“stopped up,” we must 
work diligently to pre-
vent our workflows 

from being unnecessar-
ily complex. As we have 

seen, this includes not 
only the processes and procedures that 
guide our groups in their daily work, 

but also the design rules and constraints 
used to lay out a circuit board. Until next time, 
keep on designing everyone—and yes, “live 
long and prosper.”  DESIGN007

Tim Haag writes technical, 
thought-leadership content 
for First Page Sage on his 
longtime career as a PCB 
designer and EDA technolo-
gist. To read past columns, 
click here.

To keep our 
department 

processes from 
getting “stopped up,” 

we must work 
diligently to prevent 
our workflows from 
being unnecessarily

 complex.
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Electromagnetic energy propagates at 
about half the speed of light within the 
dielectric of a multilayer PCB. This speed is 
inversely proportional to the square root of 
the dielectric constant (Dk) of the material. 
The lower the Dk, the faster the propagation 
of the wave. In the past, we ignored the board-
level delay as it was relatively instantaneous 
compared to the slow rise time of the signal 

Just a Matter 
of Time

waveform. But now that we have entered the 
realm of Gigabit/s design, an unaccounted 10 
ps of delay can mean the difference between 
success and absolute failure of a high-speed 
design. Also, the trend is toward lower core 
voltages, which conserves power. However, 
reducing the core voltage also reduces the 
noise margin and impacts the system timing 
budget.

Beyond Design
by Barry Olney, IN-CIRCUIT DESIGN PTY LTD / AUSTRALIA



www.uscircuit.com

COMMERCIAL • MILITARY • MEDICAL • BAREBOARD

http://iconnect007.com/ads/links.php?id=15660


54    DESIGN007 MAGAZINE   I   NOVEMBER 2023

Designing a memory interface is all about 
timing closure. Each signal’s timing needs to be 
compared to the related clock or strobe signal 
in such a way that the data can be captured on 
both the rising and falling edge of the strobe—
hence the term double data rate (DDR). The 
increase of data rates to 7800 MT/s for DDR5 
has made the timing margin associated with 
each rising and falling edge even tighter.

Table 1 lists the various timing delays of a 
DDR3 memory interface running at 533 MHz. 
After allowing for the chip-level delay, setup 
and hold times, slew rate derating, clock skew, 
and jitter we are left with a total margin of just 
41 ps on the setup time. Even at this relatively 
low clock frequency of 533 MHz, 10 ps is all the 
margin we have left for the board-level delay. 
Increase the crosstalk or jitter and we are look-
ing at imminent system failure. So, the velocity 
of propagation of the electromagnetic wave of 
energy through the PCB is now very signifi-
cant.

Most systems, whether at the chip or board 
level, operate synchronously; as such, voltage 
levels must rise or fall within a specified time 
or else the circuit will be out of sync and fail-
ures will occur. The timing budget tells us how 
much margin we have, or to put it another way, 
how much headroom we have before a failure 
occurs.

So, how do we go from a timing spec (Figure 
1) to the actual flight time of the entire mem-
ory interface?

The signal and timing, relative to other sig-
nals, ride on an electromagnetic carrier wave 
at various speeds, depending on the surround-
ing dielectric materials. This energy transports 
the signal from the driver along the transmis-
sion line to the load and does not disrupt the 
original timing but rather adds the same delay 
to all the signals that travel the same path. So, 
one must keep all the relative signals on the 
same path (layer) or there will be discrepan-
cies when the signals arrive at the load. Alter-
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Figure 1: DDR3 synchronous timing. (Source: JEDEC Std 79-F3)

Figure 2: Source synchronous timing relationship across substrate.

natively, one can compensate for a delayed 
layer by adding delay intentionally using ser-
pentines to the signal trace in question.

Clocks are essential gatekeepers of the 
digital domain. Setting the pace for all that 
follows the clock can be a single trace or dif-
ferential pairs that carry complementary sig-
nals. Because each bit of the data bus must 
arrive and become stable before the clock 
cycle, the clock signals establish setup time 
for accepting or extracting the data. The 
hold time ensures that the entire bus remains 
steady during the read-in or read-out of data 
after the clock.

Fortunately, synchronous buses, as typically 
used for parallel data signal transfer, benefit 
from an extraordinary immunity to crosstalk. 

Crosstalk only occurs when the signals are 
being switched and this crosstalk only has 
an impact within a small window around the 
moment of the clocking. The crosstalk must 
be specified during the setup (tS) and hold (tH) 
window at the receiver. During this interval, 
the crosstalk must never drive any valid signal 
across the receive threshold to the opposite 
logic state.

So, providing the receiver waits sufficiently 
long enough for the crosstalk to settle before 
sampling the data bus, the crosstalk has no 
impact on the signal quality at the receiver. If 
the crosstalk arrives during the signal transi-
tions, then its only impact is jitter on the eye. 
However, this only applies to signals within  
the same group. Asynchronous and unrelated 
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signals, on the other hand, always remain sen-
sitive to crosstalk.

From a PCB designer’s perspective, we can 
only optimize what we can control and that is 
just the placement and routing. Ensuring the 
route tolerance is less than 10 ps is all we can 
do to stabilize the design.	 This may sound 
tight and difficult to manage but I do this rou-
tinely whether called for or not. Put in a little 
extra effort during layout and one can achieve 
perfect timing with every design.

A stripline is any trace sandwiched between 
reference planes on both sides. The elec-
tric fields of a stripline are totally contained 
between the two solid planes, so the speed of 
propagation for signals guided by the trace is 
entirely determined by the dielectric constant 
of the surrounding materials.

On the other hand, a microstrip is any trace 
fabricated on the surface layers of a PCB. A 
microstrip has dielectric material and a plane 
on one side and air on the other. An embedded 

microstrip is similar but is covered in a con-
formal coating such as solder mask or another 
dielectric material. In this case, the effective 
dielectric constant should be calculated by 
a field solver and represents a combination 
of the surrounding materials. There are also 
other variants of microstrip and stripline, such 
as build-up microstrip and dual asymmetric 
stripline.

The electric fields surrounding the microstrip 
exist partially within the dielectric material(s) 
and partially within the surrounding air. Since 
air has a dielectric constant of 1, which is 
always lower than that of FR-4 (typically 4.3), 
mixing a little air into the equation will speed 
up the signal propagation. Even if the trace 
widths are adjusted on each layer so that the 
impedance is identical, the propagation speed 
of the microstrip is always faster than the strip-
line, typically by 13–17%. The speed of propa-
gation of digital signals is independent of trace 
geometry and impedance.

Figure 3: Relative signal propagation for each signal layer on a 10-layer DDR3 stackup. 
(Source: iCD Stackup Planner)
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If you are aware of this issue, then the trace 
delays (Figure 3) can be matched to compen-
sate for the flight time variance, so that at the 
nominal temperature all signals running on 
either microstrip or stripline will arrive at the 
receiver simultaneously. It is good design prac-
tice to route each memory bus on the same 
layers. That is, avoid routing on the surface 
layers other than fanout, and drop immedi-
ately to the internal stripline layers routing all 
data, address, associated clocks/strobes, and 
control signals on the same layer pair to avoid 
propagation delay variance.

Key Points
• Electromagnetic energy propagates at

about half the speed of light within the
dielectric of a multilayer PCB.

• The lower the Dk, the faster the propaga-
tion of the wave.

• Designing a memory interface is all about
timing closure.

• The signal and the timing, relative to other
signals, ride on an electromagnetic carrier 
wave at various speeds, depending on the 
surrounding dielectric materials.

• This energy transports the signal from the
driver, along the transmission line to the
load, and does not disrupt the original
timing but rather adds the same delay to
all the signals that travel the same path.

• Clocks are essential gatekeepers
of the digital domain.

• Synchronous buses benefit from
an extraordinary immunity to
crosstalk. Crosstalk only occurs
when the signals are being switched
and this crosstalk only has an impact
within a small window around the
moment of the clocking.

• Asynchronous and unrelated
signals always remain sensitive
to crosstalk.

• From a PCB designer’s perspective, we
can only optimize what we can control
and that is just the placement and routing.

• Even if the trace widths are adjusted
on each layer, so that the impedance is
identical, the propagation speed of the
microstrip is always faster than the strip-
line, typically by 13–17%.

• The speed of propagation of digital sig-
nals is independent of trace geometry and
impedance.  DESIGN007
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Variance in Multilayer PCBs,” by Barry Olney
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Barry Olney is managing director 
of In-Circuit Design Pty Ltd (iCD), 
Australia, a PCB design service 
bureau that specializes in board-
level simulation. The company 
developed the iCD Design Integ-
rity software incorporating the 

iCD Stackup, PDN, and CPW Planner. The software 
can be downloaded at www.icd.com.au. To read 
past columns, click here.
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Interview by Steve Williams
FOR ASC

American Standard Circuits is an early adopter 
of Averatek’s A-SAP™ process for its ultra high 
definition interconnect (UHDI) products. I sat 
down with industry veteran John Johnson to dis-
cuss this. John, vice president of business devel-
opment, oversees quality at American Standard 
Circuits, and previously worked at Averatek. In 
the spirit of full disclosure, we will be discussing 
and sharing photos, slides, and materials with 
permission from both ASC and Averatek. This 
is the first of a three-part interview.

Steve Williams: Welcome John, good to see 
you again.

John Johnson: Thank you, Steve. It’s my plea-
sure. I’m always looking for opportunities to 
talk about UHDI and the A-SAP process.

What does A-SAP stand for? What does it 
mean?
The A in A-SAP stands for Averatek, and of 
course, SAP is a semi-additive process. So, 
it’s an Averatek semi-additive process they’ve 
developed for the electronics industry, pre-
dominantly circuit boards.

Very good. You’ve had a lot of leadership 
positions in the industry, but before American 
Standard, you worked at Averatek. Tell me 
about that.
I was the vice president of sales and customer 
support and, predominantly, my role was 
working with the licensees to get them up and 
running, to bring product realization to the 
forefront with them.

UHDI FUNDAMENTALS:

Talking UHDI 
With John Johnson, Part 1



AVAILABLE IN AMBER

OUR BIGGEST FLEX YET!

Excellent bendability

High Resolution by photolithography                    

High Reliability

Simplified process

UL94 VTM-0 certified

Low spring back force

Resolution Line/Space=50/50µm

Solder mask defined opening (30µm diameter)

AMBER

Follow us on social media

B Y  TA I YO

Contact your local sales 
representative today! 

Visit www.taiyo-america.com 
for more information.

BENDING THE POSSIB IL IT IES

https://www.youtube.com/channel/UCABLayzZxzBrHNkwLMabZWA
https://www.linkedin.com/company/taiyo-america-inc-/
https://taiyo-america.com/docs/index.php/printed-circuit-boards/solder-mask-flexible-printed-circuits/flexfiner/
https://taiyo-america.com


62    DESIGN007 MAGAZINE   I   NOVEMBER 2023

The fully additive process is a pretty old pro-
cess, and I remember back when they were 
making print and etch boards with 15-mil 
line width and space. What’s the difference 
between additive and semi-additive?
Semi-additive is similar, but it’s not. With that 
old additive process, those processes would 
run in plating for 24 hours or more to get the 
right plating thickness, but in this process, we 
are putting down a very thin layer of electro-
lytic copper as a base metal, rather than using 
an ultra-thin foil or something like that.

Once that’s defined, then we go down with 
a photoresist and image trace patterns, which 
are actually trenches in the resist. Then we 
plate those up and strip away the resist, and 
there we go. We’ll just flash-etch the base elec-
trolytic copper so it’s not touching the circuit 
walls at all. It really looks like an additive-type 
trace, but it’s plated up inside that trench. You 
then get perfectly straight sidewalls and a lot of 
benefits toward signal integrity.

Talk a little bit about chemistries and what 
kind of applications this process typically is 
made for?
This process works well for anyone trying to 
define a very thin-lined trace, and it works 

for ultra-high density cir-
cuit boards. In fact, that’s 
what we call our program: 
ultra-high density intercon-
nection. If you look at any 
high-performance HDI  
circuit boards, they can 
benefit from this technol-
ogy where you have something sub-75-micron 
trace and space—the old 3-mil lines and spaces. 
If you have a 2-mil and, let’s say, via-in-pad 
plated over with multiple plating steps, this 
technology can help; it’s a pretty broad range 
for packaged substrates and interposers. There 
are many buzzwords floating around in the U.S. 
because they’re bringing this technology back 
here to support the supply to critical indus-
tries like defense and aerospace. This allows us 
to not be so dependent on the Far East. But it 
requires traces that are sub-25 microns (sub-1 
mil), so this chemistry works well for that as 
well as passives like inductors and capacitors 
inside the boards. The technology for embed-
ded capacitors and resistors is not new, but 
certainly, this can be done in a different way 
where you’re building traces that are very tall 
and narrow, meaning that your aspect and 
spacing ratios are tight. For antennas and wave-

Figure 1.

John Johnson
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guides, there are many aspects that Averatek 
has worked on to grow this into different pas-
sives. For the future, they’re looking at ways to 
embed chips, so it’s pretty exciting.

That is exciting stuff. I remember when 
3-mil line and space was the state-of-the-art, 
or even the bleeding edge if you go back 
far enough.
It’s nice to see this type of technology come 
around because it certainly gives us a chance 
to leapfrog over where Asia is today.

Tell me about some of the advantages of 
this technology.
When you look at the circuit board today, 
we’re locked in at 3-and-3; some folks can do 
2-and-2 in lines and spaces, but that might be 
by accident. If you can get down to 25-micron 
(1-mil) lines and spaces, you can reduce the 
size of the circuit board. Already the chips have 
gone smaller and smaller in terms of pitch. 
Half-millimeter BGAs are fairly common and 
we keep hearing it will go down to 0.35 mil, 
0.3 mil, and who knows from there. Well, you 

can’t route that out of a pattern very easily with 
even a 2-mil line and space. You have to get 
down to the 1-mil line and space. That helps, 
but when you’re doing that, you’re reducing 
layer counts and the number of microvias in a 
structure, which can improve reliability. You 
don’t need as many stacked microvias. When 
I was at Averatek, we looked at situations of 
reconfiguring 12-layer boards with many sub-
assemblies down as far as a two-layer board. 
It’s quite amazing when getting to the ultra-
fine lines and spaces.

Oh, absolutely John.

Look for  Part 2 of this interview in the 
December 2023 issue of Design007 Magazine.  
DESIGN007 

Steve Williams is president of 
The Right Approach Consulting. 
He is also an independent certi-
fied coach, trainer, and speaker 
with the John Maxwell team. 

Empa researchers want to accelerate the develop-
ment of urgently needed new energy storage sys-
tems with the help of the Aurora battery robot. The 
Aurora project is part of the European research initia-
tive Battery2030+, which was recently awarded over 
150 million euros in funding by the EU. In addition, the 
project is part of the ETH Board’s “Open Research 
Data” initiative, which promotes digitization and free 
access to research data.

The world urgently needs 
new types of energy stor-
age. Developing completely 
new concepts for batteries 
and exploring their poten-
tial is currently a lengthy 
process, as Corsin Batta-
glia, head of Empa’s Mate-
rials for Energy Conversion 
laboratory in Dübendorf  

and professor at ETH Zurich, emphasizes: “Our goal 
is to accelerate this process.”

The robotic platform is currently being further 
developed in the Empa laboratories together with 
the company Chemspeed Technologies AG. Empa 
researcher Enea Svaluto-Ferro is implementing the 
work steps and “training” Aurora. 

“While the robot weighs, doses and assembles the 
individual cell components 
with constant precision, 
initiates and completes 
charging cycles precisely 
and performs other repeti-
tive steps, researchers 
can use the generated 
data to drive the innova-
tion process forward,” says 
Svaluto-Ferro.

(Source: Empa)

Accelerating Battery Research With Robots
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and how to select a rigid-flex vendor. Mike 
Morando explains that if you’re designing 
PCBs for an OEM that is betting everything  
on a next-generation rigid-flex design, you 
would want to use the absolute best vendor 
for your rigid-flex design. Your new rigid-flex 
design needs to be put into the right shop to 
leverage the best manufacturing solution.

Standard of Excellence: 
Keep Learning or Start Dying E
“Keep learning or start dying” is an old but 
morbid (to say the least) phrase that’s perfectly 
suited to our own PCB industry. I would tweak 
it just a bit and say that if you’re not increas-
ing your technology level and expanding your 
technology roadmap, your company will 
start to die. I think one of the reasons for the 
demise of PCB manufacturing in our country 
over the past 20 years is that many companies 
stopped investing in their future. Anaya Vardya 
explains.

Wearables Bounce Back with 
8.5% Growth in Q2 2023 and 
a Positive Forecast E
Global shipments for wearable devices 
returned to growth in the second quarter of 
2023 (2Q23) reversing two quarters of decline, 
according to new data from the International 
Data Corporation (IDC) Worldwide Quarterly 
Wearable Device Tracker. The market grew 
8.5% year over year with shipments totaling 
116.3 million devices. 

With Flex and Rigid-flex, Ask the 
Right Questions E
I recently met with Tony Plemel, senior appli-
cations engineer with Flexible Circuit Tech-
nologies. In this interview, Tony discusses 
when flex designers need to break the rules, 
when they can’t break the rules, and why it’s 
so important for fabricators to ask design-
ers the right questions to ensure a successful 
build.

Insulectro Flex Materials Showcase 
Offers Tips for Technologists E
Insulectro continues its drive to educate PCB 
designers about the ins and outs of advanced 
flex materials. On Sept. 19, the company hosted 
an all-day seminar on flexible and printed elec-
tronic materials at its San Jose, California, facil-
ity. The event kicked off with a presentation by 
Dave Rosenfeld, a technical fellow at Celanese, 
which acquired DuPont’s mobility and materi-
als business last year. 

Got Questions? Standards Have 
the Answers E
The I-Connect007 Editorial Team recently 
spoke with Gerry Partida, vice president of 
technology at Summit Interconnect, and co-
chair of the IPC-6012 committee. Gerry has 
been involved with standards development for 
years, and he believes that adhering to IPC’s 
standards and specifications has been a big part 
of Summit’s success.

Selecting a Rigid-flex Manufacturer E
If you’re coming from the rigid PCB world, 
you’re probably wondering how to get started 

https://iconnect007.com/article/138317/standard-of-excellence-keep-learning-or-start-dying/138314/flex
https://iconnect007.com/article/137875/wearables-bounce-back-with-85-growth-in-q2-2023-and-a-positive-forecast/137872/flex
https://iconnect007.com/article/138354/with-flex-and-rigidflex-ask-the-right-questions/138351/flex
https://iconnect007.com/article/138200/insulectro-flex-materials-showcase-offers-tips-for-technologists/138197/flex
https://iconnect007.com/article/138274/got-questions-standards-have-the-answers/138271/flex
https://iconnect007.com/article/138083/selecting-a-rigidflex-manufacturer/138080/flex
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Interconnection substrate technologies 
(PCBs, flex and rigid-flex circuits, and IC pack-
aging substrates) have made possible the steady 
advance of electronic products for more than 
seven decades. They are foundational struc-
tures for electronics and arguably the back-
bone of modern electronics. However, their 
design and manufacture has become increas-
ingly challenging over the years.

Much has been written about these challenges 
and numerous solutions have been offered 
(including my own), but with so many ideas 
and prospective solutions in play these days, we 
should understand some basics before jumping 
in to make sure we don’t get in over our heads.

The Simplest Way 
Is the Best Way

In a presentation I made at a confer-
ence about a dozen years ago, I concluded, 
“First do the right things and then do those 
things right.” I don’t doubt that others 
have come to that conclusion, but it was an  
epiphany in the moment. So, with so many 
solutions being floated out there, the chal-
lenge is in determining what is right, and 
therein lies the rub (as the great English  
bard so eloquently stated). In this brief  
commentary, I will discuss various strategies 
and tools to simplify PCB design, making it 
accessible to a wider range of industry partic-
ipants even as constant change remains upon 
us all.

Flexible Thinking
Feature Column by Joe Fjelstad, VERDANT ELECTRONICS



https://candorind.com
https://candorind.com
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Start With a Plan
The first step in simplifying PCB design is to 

start with a clear and well-thought-out plan. 
Define the objectives of your project and the 
functions the assembly will desirably perform. 
This will, of course, include a list of the key 
components needed. Having a comprehensive 
design plan in place before you dive into the 
technical details will save you time and reduce 
errors down the line. To prevent getting blind-
sided, it is important to consider extraneous 
factors, like size constraints, power require-
ments, and signal integrity concerns.

Choose Your Software
Choosing one’s design software is essential 

for a streamlined design process. There are 
various software suites available that provide 
schematic capture, PCB layout, and library 
management functionalities crucial for an effi-
cient design workflow. The advertisements 
of many of these providers can invariably be 
found in industry literature (including the 
content of this magazine), offered for consid-
eration by design tool ad sponsors. They vary 
in terms of their broader capabilities and price, 
and the demands of your designs will influ-
ence the choice. To allow for seamless hand-

off, ensure that they have compatibility with 
other manufacturing software. Gerber-based 
document packages are frequently called out 
in this regard, though IPC-2581 and ODB++ 
are slowly increasing in use.

Break Down the Process
It is generally advisable to break your PCB 

design into smaller, manageable modules. 
Such a modular approach simplifies the design 
process by allowing the designer to focus on 
individual sections of the overall interconnec-
tion structure. This allows one to design and 
test individual modules separately before inte-
grating them into the final board design. Such 
an approach also serves the cause of reusabil-
ity, which can save time and effort on future 
projects. It is a practice learned and used com-
monly by semiconductor chip designers as 
well.

Most PCB design software tools include 
libraries of pre-designed components, such 
as resistors, capacitors, microcontrollers, and 
the like. These libraries should be tapped to 
streamline your design process. Library com-
ponents have predefined footprints and sche-
matics, reducing the need for extra work and 
ensuring compatibility.
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Keep It Simple
“Less is more” is a timeless adage and it 

holds no less true in interconnection design. 
(It has been a key objective of the Occam Pro-
cess which I have been advocating for many 
years.) Certainly, there are many interconnec-
tion designs that require circuit substrates hav-
ing multiple layers but they can significantly 
increase design complexity and signal integrity 
management. Strive to keep layer count down. 
Fewer layers, with thoughtful, simplified rout-
ing will reduce manufacturing costs and make 
it easier to debug and troubleshoot your PCB 
(if, but hopefully not, needed).

DRC and DFM
Use design rule check (DRC) and design 

for manufacturing (DFM) tools that are com-
monly provided in PCB design software. 
These tools automatically check your design 
against manufacturing constraints and provide 
feedback on potential issues. Leveraging these 
tools can save you from costly design errors 
and revisions, as well as simplify the commu-
nication with your board manufacturer. In this 
regard, I refer one of my previous columns 
about designing with manufacturing (DWM). 
While I can’t say for certain that I was first to 
use the term (perhaps not) but I’ve noticed 
that it’s used more frequently these days. This 

is a good thing as the need to work closely with 
manufacturing is becoming ever more appar-
ent, especially with more challenging inter-
connections, like flexible circuits. The manu-
facturer knows where the limits are, then taps 
into and uses that knowledge.

That said, every PCB manufacturer has their 
own specific design rules and guidelines that 
must be understood and abided by to assure 
a successful fabrication process. Familiarize 
yourself with those rules and incorporate them 
into your design process early on. This will help 
circumvent issues related to minimum line and 
space widths, as well as minimum capture pad 
and via or drilled hole sizes that can negatively 
impact the manufacturing process and lead to 
delays and/or costly mistakes.

Present-generation PCB design software 
typically comes with built-in DRC and DFM 
tools that automatically check your design 
against general manufacturing constraints and 
provide feedback on potential issues when 
identified. Leveraging these tools can save you 
from costly design errors and revisions, as well 
as simplify communication with your vendor.

Auto-routing tools are also common and are 
a godsend for today’s increasingly complex 
designs. Auto-route tools can significantly 
simplify the routing process by automatically 
connecting components while adhering to 
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established design rules. While manual routing 
is often necessary for critical or sensitive sig-
nals, auto-routing can handle simpler connec-
tions and save you time in the design phase.

Testing
I decided some years ago that testing is 

somewhat of a necessary evil. It really doesn’t 
provide any value (“first do the right things and 
then do those things right”), how-
ever, until we can col-
lectively believe in and 
execute on that precept 
there will likely be a 
need to make some allowance 
for test points and their access 
to troubleshoot when things 
go sideways.

Some Like It Hot
Electronics get hot in opera-

tion. It is a fact of life (and phys-
ics), has always been an issue, 
and it is becoming increasingly 
critical as design densities, operat-
ing frequencies, and speeds increase. 
It is therefore necessary for the designer to 
be familiar with thermal management struc-
tures and their uses. These include properly-
sized heatsinks, and the design, construction, 
and use of thermal vias, thermal pads, and the 
like to maintain a stable operating temperature 
for temperature-sensitive components and to 
enhance product longevity.

Maintaining a good and traceable paper trail 
for your design and providing comprehensive 
documentation of the design are both impor-
tant to assure that learning is captured for 
future efforts. Thus, maintaining detailed sche-
matics, layout files, and version control is vital 
for capturing the effort as a learning tool for 
reference and use with future revisions.

Seek Feedback
Finally, one should not shy away from get-

ting feedback from colleagues, design gurus, 

and mentors on your efforts. We are all, to 
one extent or another, teachers and students 
of each other, so getting feedback can serve 
to provide fresh perspectives and solutions 
to simplify and improve your future designs. 
Keep learning.

In summary, interconnection design, be it 
rigid or flexible, is often a daunting task but 
the task can be simplified by using good strat-

egies and the right tools. The simple 
steps described here are more of 

an overview than a complete 
prescription, but it is believed 
sufficient to set the attentive 
designer on the road to suc-
cess.

Lastly, don’t ever stop 
advancing your education. 

Try to keep current with 
the technology. There 
are new approaches 
to  IC de s ig n and 

manufacture entering the 
playing field on a regular 
basis, because technol-
ogy never sleeps and new 

problems cannot always be solved with 
old methods. Embrace change and the future 
because they will always be there.  DESIGN007

Joe Fjelstad is founder and 
CEO of Verdant Electron-
ics and an international 
authority and innovator in 
the field of electronic inter-
connection and packaging 
technologies with more 
than 185 patents issued 
or pending. To read past 

columns or contact Fjelstad, click here. Download 
your free copy of Fjelstad’s book Flexible Circuit 
Technology, 4th Edition, and watch his in-depth 
workshop series “Flexible Circuit Technology.”

Embrace 
change and 
the future 

because they 
will always 

be there.

https://iconnect007.com/column/64/flex
https://iconnect007.com/fct-4
http://iconnect007.com/index.php?cID=788
https://iconnect007.com/my-i-connect007/webinars/flexible-circuit-technology
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We asked ICAPE’s Marc L’Hoste to share some advice regarding 
high-reliability fab. In this conversation, Marc is clear that planning, 
pre-work, and inspection are the key ingredients to high-reliability 
success.

Cadence reported third quarter 2023 revenue of $1.023 billion, compared 
to revenue of $903 million for the same period in 2022. On a GAAP basis, 
Cadence achieved operating margin of 29 percent and recognized net 
income of $254 million, or $0.93 per share on a diluted basis, in the third 
quarter of 2023, compared to operating margin of 29 percent and net 
income of $186 million, or $0.68 per share on a diluted basis, for the same 
period in 2022.

The shift toward 
sustainability in the 
printed circuit board 
industry has required 
PCB producers to 
rethink their manufac-
turing processes and 
who they do business 
with. NCAB’s Ramon 
Roche reports that a PCB producer’s 
sustainability efforts are for naught if their 
raw materials providers are not in regulatory 
compliance. 

When we met with John Watson, we asked 
him to discuss the importance of understand-
ing IPC standards, the price you’ll pay if you 
decide not to follow them, and his plans for 
getting new designers on board with stan-
dards as early as possible in their careers.

TOP TEN
Cadence Reports Third Quarter 2023 Financial Results

Fresh PCB Concepts: 
Sustainable PCBs—
Raw Materials and Compliance 
Methods

Planning, DFM, and Inspection: 
Key to High-reliability Fab

EDITOR’S
PICKS

IPC Standards: 
Ticket to a Safe Passage

Ramon Roche

Marc L’Hoste

https://iconnect007.com/article/138313/cadence-reports-third-quarter-2023-financial-results/138310/design
https://iconnect007.com/article/138218/fresh-pcb-concepts-sustainable-pcbsraw-materials-and-compliance-methods/138215/design
https://iconnect007.com/article/138390/planning-dfm-and-inspection-key-to-highreliability-fab/138387/design
https://iconnect007.com/article/138355/ipc-standards-ticket-to-a-safe-passage/138352/design
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An important element of design 
requirement determination and manu-
facturing requirements, says Dana Korf, 
involves qualification, performance, 
and inspection standards. These are 
critical to ensure that the product’s 
electrical, mechanical, and reliability 
requirements are met without expen-
sive over/under specification.

Sunstone’s Matt Stevenson says 
each designer has different 
needs from a CAD tool. Some 
only produce a few designs per 
year, which means there is limited 
opportunity to learn the ins and 

outs of complex CAD software. Others constantly work 
on PCB design, moving from one design to the next with 
barely enough time to catch their breath. How can design-
ers find the right CAD tools to fit their design needs?

I recently sat down for an inter-
view with John Andresakis, the 
director of business develop-
ment for Quantic Ohmega. I 
asked John to update us on 
the company’s newest materi-
als, trends in advanced materi-
als, and the integration of Ticer 
Technologies, which Quantic 
acquired in 2021. 

The global printed circuit 
board (PCB) design software 
market size reached $1.15 bil-
lion in 2020 and is expected 
to register a significantly 
steady revenue CAGR during 
the forecast period, accord-
ing to latest analysis by 
Emergen Research. 

Ultra high-density interconnect 
(UHDI) is a term used in the elec-
tronics industry to describe a cut-
ting-edge technology that pushes 
the limits of fabrication capabilities 
for printed circuit boards (PCBs) and semiconductor devices. 
Anaya Vardya explains that UHDI represents an advance-
ment in miniaturization and integration, allowing for the cre-
ation of electronic components and systems with extremely 
high levels of functionality in a smaller footprint.

“We constantly query our customer base and 
they are always providing feedback on how to 
improve our products,” said Rick Almeida, one of 
DownStream’s founders. “Based on that input, we 
have responded 
with new releases 
which include sig-
nificant additions 
and enhance-
ments.”

For the latest news and information, visit PCBDesign007.com

Advanced Materials 
Update with 
John Andresakis

Connect the Dots: 
Choosing the Right CAD Tool

Dana on Data: IPC AME 
Standards Development 
Launched

Downstream Technologies 
Releases CAM35 Version 15 
and BluePrint-PCB Version 7

PCB Design Software 
Market Size to Reach 
$2.53 Billion in 2032

UHDI Fundamentals: Ultra HDI Pushes 
PCB Manufacturing Capabilities

https://iconnect007.com/landing/design
https://iconnect007.com/article/138353/advanced-materials-update-with-john-andresakis/138350/design
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Career Opportunities

Senior Sales Representative 
Ventec Central Europe

Location: Kirchheimbolanden, Germany/Remote
We are looking for a self-motivated Senior Sales 

Representative—Ventec Central Europe, ideally 
with experience in the PCB industry. This position 
requires significant selling experience (15+ years) in 
the electronics and PCB industries. Candidates must 
possess a proven & consistent history of proactive 
sales growth with OEM customers. Most notably, 
they must be able to connect with OEM contacts that 
have decision-making capabilities. 

Key Responsibilities
• Promote, sell, and close business for all Ventec 
   product lines with focus on key OEM and PCB 
   manufacturing customers.
• Track projects and submit monthly updates to 
   management.  
• Coordinate cross-functional resources when 
   applicable.
• Assist in coordination and set-up of relevant trade 
   show events.
• Assist in strategic planning initiatives.
• Assist in market and customer intelligence gathering.
• Recommend pricing strategies.

Job Requirements
• Entrepreneurial spirit, positive, high energy, and 
   desire to win.
• Proactive and self-motivated work strategy to 
   develop and win business for all business units.
• Excellent written and oral communication skills in 
   German and English
• Excellent computer skills (Microsoft Office, 
   especially Excel). 
• Proven track record securing new business at 
   OEM accounts.

Please apply in the strictest confidence, enclosing 
your CV, to: accountingde@ventec-europe.com 

Technical Sales Manager 
Gen3, based in Farnborough, UK, who designs, man-
ufactures and distributes test equipment to minimize 
risk of failure in the field, has an exciting opportu-
nity for a Technical Sales Manager to join its team to 
drive growth in the southern half of the UK.

Responsibilities & Experience
• Promote Gen3’s and its principles’ equipment.
• Identify opportunities in existing and new 
   customers.
• Report all commercial developments related to 
   the activity of Gen3’s customers, actively seeking 
   the specification of Gen3’s products, into new 
   projects.
• Be fully familiar with all Gen3’s products, technol-
   ogy, USPs, features, benefits and international 
   standards.
• Follow up all enquiries for products and services; 
   convert them into contracts/orders.
• Provide technical support – remotely and onsite.
• Be widely recognised and acknowledged as an 
   “Industry Expert.”
• Technical Sales and Account Management skills 
   from an electronics background is desirable.
• Excellent sales, customer service, communication, 
   presentation and negotiation skills.
• Recognised qualification in Electronics 
   Engineering or related field.
• Knowledge of the electronics/SMT assembly 
   process.
• Excellent written and verbal communication skills 
   in English.
• Competent user of Microsoft Office applications.
• Ideally living in the Southern half of the UK.
• Willing and able to travel within and outside UK.
• A full, clean UK driving license is essential.

To apply, please contact John Barraclough at 
john.barraclough@gen3systems.com or by 

using the link below.

https://www.gen3systems.com
mailto:john.barraclough@gen3systems.com?subject=Technical Sales Manager ad seen at Design007
https://www.ventec-group.com
mailto:accountingde@ventec-europe.com?subject=Help wanted ad seen in Design007
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Career OpportunitiesCareer Opportunities

Rewarding Careers
Take advantage of the opportunities we 

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

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

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

Associate Electronics Technician/
Engineer (ATE-MD)

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

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

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

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

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

Technical Support Engineer 
USA Region

ViTrox aims to be the world’s most trusted technol-
ogy company in providing innovative, advanced, 
and cost-effective automated Machine Vision 
Inspection Solutions for the semiconductor and 
electronics packaging industries. Located in Hay-
ward, California, ViTrox Americas Inc. is actively 
looking for talent to join our expanding team. 
Key Responsibilities:
• Delivering excellent and creative problem-
   solving skills for servicing, maintaining,
   machine buy-off, and troubleshooting 
   advanced vision inspection machines at 
   customer sites. Providing remote customer 
   support to minimize machine downtime.
• Cultivating strong customer relationships and

ensuring comprehensive customer service to
drive repeat orders and support business
development in machine evaluation.

• Proactively understanding customer needs
and feedback to drive continuous improve-

   ment in existing technologies and new 
   product development.
Qualifications & Requirements:
• A recognized diploma/advanced diploma/

degree in Science and Engineering, preferably
in Electrical & Electronics/Computer Science/
Computer Studies or equivalent.

• 3+ years of relevant experience in servicing
automated inspection equipment (SPI, AOI,
and AXI).

• Strong communication and troubleshooting skills.
• Willingness to travel extensively across the USA.
• Positive attitude and flexibility to accommodate

conference calls with headquarters.
• Applicants from the USA and Canada are

welcome to apply.
• Training will be provided at our headquarters in

Penang, Malaysia.

https://www.vitrox.com
mailto:hr@vitrox.com?subject=Technical Support Engineer job ad seen in Design007
https://ttci.com
mailto:careers@ttci.com?subject=AET-MD Engineering ad seen in Design007
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IPC Instructor
Longmont, CO  

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

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

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

Salary: Starting at $30 per hour depending 
   on experience

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

Schedule: Monday thru Friday, 8–5

Experience: Electronics Manufacturing: 
   5+ years (Required)

License/Certification: IPC Certification–
   Preferred, Not Required

Willingness to travel: 25% (Required)

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

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

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

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

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

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

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

Technical Sales Engineer”.

https://taiyo-america.com
mailto:BobW@taiyo-america.com?subject=Europe Technical Sales Engineer ad seen at Design007
https://www.blackfox.com
mailto:corinnev@blackfox.com?subject=IPC Instructor job seen at Design007
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Regional Manager
Southwest Region

General Summary: Manages sales of the company’s 
products and services, Electronics and Industrial, 
within the Southwest Region. Reports directly to 
Americas Manager. Collaborates with the Ameri-
cas Manager to ensure consistent, profitable 
 growth in sales revenues through positive plan-
ning, deploy-ment and management of sales reps. 
Identifies objectives, strategies and action plans to 
improve short- and long-term sales and earnings for 
all product lines.

DETAILS OF FUNCTION:
• Develops and maintains strategic partner

relationships
• Manages and develops sales reps:

– Reviews progress of sales performance
– Provides quarterly results assessments of sales

reps’ performance
– Works with sales reps to identify and contact

decision-makers
– Setting growth targets for sales reps
– Educates sales reps by conducting programs/

seminars in the needed areas of knowledge
• Collects customer feedback and market research

(products and competitors)
• Coordinates with other company departments to

provide superior customer service

QUALIFICATIONS:
• 5-7+ years of related experience in the

manufacturing sector or equivalent combination
of formal education and experience

• Excellent oral and written communication skills
• Business-to-business sales experience a plus
• Good working knowledge of Microsoft Office

Suite and common smart phone apps
• Valid driver’s license
• 75-80% regional travel required

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

fernando_rueda@kyzen.com

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

Reasons you should work with Prototron:
• Solid reputation for on-time delivery

(98+% on-time)
• Capacity for growth
• Excellent quality
• Production quality quick-turn services

in as little as 24 hours
• 5-day standard lead time
• RF/microwave and special materials
• AS9100D
• MIL-PRF- 31032
• ITAR
• Global sourcing option (Taiwan)
• Engineering consultation, impedance

modeling
• Completely customer focused team

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

or russa@prototron.com.

https://www.prototron.com
mailto:russa@prototron.com?subject=Sales Rep ad seen in Design007
https://kyzen.com
mailto:fernando_rueda@kyzen.com?subject=Help Wanted ad seen in Design007
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Field Service Engineer
Location: West Coast, Midwest

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

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

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

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

Valid driver’s license is required, as 
well as a passport for travel.

Must be able to travel extensively.

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

https://www.ema-eda.com
mailto:resumes@ema-eda.com?subject=Technical Marketing Engineer job seen in Design007
https://pluritec.it
mailto:carolina.zeppieri@pluritec.org?subject=Help wanted ad seen in Design007
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Arlon EMD, located in Rancho Cucamonga, 
California, is currently interviewing candidates 
for open positions in:

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

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

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

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

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

Technical Service &
Applications Engineer

Full-Time — Flexible Location
Koh Young Technology, founded in 2002 in Seoul, 
South Korea, is the world leader in 3D measurement-
based inspection technology for electronics manufac-
turing. Located in Duluth, GA, Koh Young America has 
been serving its partners since 2010 and is expand-
ing the team with an Applications Engineer to provide 
helpdesk support by delivering guidance on operation, 
maintenance, and programming remotely or on-site.
 
Responsibilities
• Provide support, preventive and corrective

maintenance, process audits, and related services
• Train users on proper operation, maintenance,

programming, and best practices
• Recommend and oversee operational, process, or

other performance improvements
• Effectively troubleshoot and resolve machine,

system, and process issues

Skills and Qualifications
• Bachelor’s in a technical discipline, relevant

Associate’s, or equivalent vocational or military
training

• Knowledge of electronics manufacturing, robotics,
PCB assembly, and/or AI; 2-4 years of experience

• SPI/AOI programming, operation, and maintenance
experience preferred

• 75% domestic and international travel (valid U.S. or
Canadian passport, required)

• Able to work effectively and independently with
minimal supervision

• Able to readily understand and interpret detailed
documents, drawings, and specifications

Benefits
• Health/Dental/Vision/Life Insurance with no

employee premium (including dependent coverage)
• 401K retirement plan
• Generous PTO and paid holidays

https://kohyoung.com/en/
https://jobs.lever.co/kohyoung?location=Duluth%2C%20GA
https://www.arlonemd.com
https://www.arlonemd.com/contact-arlon/careers-at-arlon/
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Field Service Technician
MivaTek Global is focused on providing a 

quality customer service experience to our 
current and future customers in the printed 
circuit board and microelectronic industries.  
We are looking for bright and talented people 
who share that mindset and are energized by 
hard work who are looking to be part of our 
continued growth.

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

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

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

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

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

Are You Our Next 
Superstar?!

 
Insulectro, the largest national 

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

We are looking for talent with 
solid background in the PCB or 
PE industry and proven sales 
experience with a drive and atti-
tude that match our company cul-
ture. This is a great opportunity to 
join an industry leader in the PCB 
and PE world and work with a ter-
rific team driven to be vital in the 
design and manufacture of future 
circuits.

https://insulectro.com
https://jobs.jobvite.com/insulectro/jobs
https://mivatek.global/industries/
mailto:N.Hogan@mivatek.global?subject=Field Service Technician ad seen in Design007
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CAD/CAM Engineer
Summary of Functions

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

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

Organizational Relationship
Reports to the engineering manager. Coordinates activi-

ties with all departments, especially manufacturing.  

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

Physical Demands
Ability to communicate verbally with management and 

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

Become a Certified IPC 
Master Instructor

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

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

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

https://www.eptac.com
https://www.eptac.com/about-us/careers
https://asc-i.com
mailto:HR@asc-i.com?subject=Help wanted ad seen in Design007
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APCT, Printed Circuit 
Board Solutions: 

Opportunities Await
APCT, a leading manufacturer of printed 

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

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

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

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

https://www.apct.com
https://www.apct.com/careers/
mailto:barb@iconnect007.com
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Our library is open 24/7/365. Visit us at: I-007eBooks.com

Stackups: The Design within the Design 
by Bill Hargin, Z-zero
Finally, a book about stackups! From material selection and understanding laminate data-
sheets, to impedance planning, glass weave skew and rigid-flex materials, topic expert 
Bill Hargin has written a unique book on PCB stackups. Get yours now!

High Performance Materials
by Michael Gay, Isola
This book provides the reader with a clearer picture of what to know when selecting 
which material is most desirable for their upcoming products and a solid base for making 
material selection decisions. Get your copy now!

Thermal Management with Insulated Metal Substrates, Vol. 2 
by Didier Mauve and Robert Art, Ventec International Group
This book covers the latest developments in the field of thermal management, particularly 
in insulated metal substrates, using state-of-the-art products as examples and focusing on 
specific solutions and enhanced properties of IMS. Add this essential book to your library.

Designing for Reality 
by Matt Stevenson, Sunstone Circuits
Based on the wisdom of 50 years of PCB manufacturing at Sunstone Circuits, this book is a 
must-have reference for designers seeking to understand the PCB manufacturing process 
as it relates to their design. Designing for manufacturability requires understanding the 
production process fundamentals and factors within the process. Read it now!

THE COMPANION GUIDE TO... 
FLEX AND RIGID-FLEX FUNDAMENTALS
I-Connect007 and American Standard Circuits are proud to announce the
launch of the companion guide to the immensely popular The Printed Circuit
Designer’s Guide to... Flex and Rigid-flex Fundamentals. This short guide, writ-
ten by topic experts at American Standard Circuits, is designed to provide
additional insights and best practices for those who design or utilize flexible
and/or rigid-flex circuit boards. Topics covered include trace routing options,
guidelines for process optimization, dynamic flexing applications, rigid-to-flex
transition and more. Visit I-007ebooks.com to download your copy.

https://iconnect007.com/flexcg
https://iconnect007.com/dfr
https://iconnect007.com/tm2
https://iconnect007.com/hpm
https://iconnect007.com/su
https://iconnect007.com/i007e/ebooks
https://iconnect007.com/flexcg
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