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The design economics related to creating flexible and rigid-flex circuits are similar to that of their rigid 
board counterparts, but the 3D nature of flex can lead to a variety of potential hurdles on the way to 
cost-aware design. This month, our expert contributors examine the economics of flexible circuit de-
sign from a variety of industry viewpoints.   
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Flex007 Feature by MK Hicks
INFRONT AGENCY

Business as usual is gone. Exponential inno-
vations are the norm. Why are industry leaders 
aggressively pursuing innovation at a record 
pace? It’s simple—they must. All elements 
of the technology development chain are ad-
vancing at the same time to provide advanced 
chips, sensors, manufacturing, ever-advanc-
ing material and material production methods, 
and communication networks. How can de-
sign companies stay competitive in innovation 
advancement and gain market share? Collabo-
ration is becoming the essential element that 
spurs continued and repeated success—espe-
cially in groundbreaking, new technologies.

Start With Advanced DFM 
The competitive nature of technology—es-

pecially hardware—is requiring shorter design-
to-commercialization cycles. If the initial con-

cept can be designed with manufacturing ef-
ficiencies at its core, not only does this bode 
well for confirming the buildability of a design, 
but it also shortens the time to commercializa-
tion. 

Designs are becoming all too sophisticated. 
PCB designers need to embrace working with 
advanced DFM engineers from the initial mo-
ment of the design concept. These are lead-
ing experts at the foundation of hardware de-
sign whose job it is to show up every day, stay 
informed of the latest materials and new pro-
cesses, and be constantly challenged to de-
liver new capabilities. Expert DFM engineers 
thrive on applying advanced technologies and 
are driven to design them for the highest yield 
in the most essential and profitable way. DFM 
experts in rigid-flex are few, due to the unique 
experience required with upfront engineering 
and manufacturing capabilities such as details 
to put a build plan in place, perform test runs 
and proof-of-build. Relying on these experts is 

DFM for Advanced 
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the key to continued collaborative success as 
technology races forward.

Who’s Leading This Dance?
Today’s cutting-edge technology is demand-

ing 20+ layer rigid-flex, flex with stiffen-
ers, rigid-flex HDI, and rigid-flex platforms 
by nearly all industries—from defense and 
aerospace to medical devices and commer-
cial. The needs of these different industries 
once-segmented manufacturers and the tech-
nologies that each offered. But now, manu-
facturers who are becoming dominant solu-
tions providers excel in collaboration as they 
ramp up to offer the same high level of tech-
nology, capabilities, reliability, quick-turn ap-
plications, testing, and appropriate certifica-
tion across all industries.

Perhaps the delivery expectations that we 
have grown accustomed to in our personal 
lives are also influencing expectations in our 
business lives. However it started, shorter lead 
times and quick turn are becoming the norm, 
not the exception. Where once 40-, 50-, or 60-
day lead times were typical for the defense and 
aerospace industries, for instance, the demand 
for decreased lead time continues down to 15 
days or less. To meet speed demands, manu-
facturers are being challenged to create more 
efficient processes and to increase discipline 
by constantly monitoring key production KPI 
to meet demands without sacrificing quality or 
economics. They don’t want shorter lead times 
or quick-turn to live in isolation but to be a 
companion with advanced technology solu-
tions, reliability, and capacity. 

Views From the Industry
We asked three technology leaders to pro-

vide their views of today’s manufacturing chal-
lenges and changes.

Sherry Barone
CEO/Co-founder of ATTP 

“The most challenging 
thing for the defense 
industry is the 
manufacturing process.” 

It takes a long time to develop the most so-
phisticated designs. The most critical deter-
minant of development-to-deployment time is 
manufacturing. As an example, it can take up to 
three to six months to develop a design, which 
then may take a year or two to test, integrate, 
and potentially field test. Another challenge in 
manufacturing is for designs to become lighter 
and stronger, functionally advanced with ca-
pabilities that are modular. You want to have 
software that is adaptable for the smaller mod-
ules so that you can add on features as you 
continually advance the software applications. 

The defense industry is highly focused on 
flex designs for mobile applications with 5G. 
Mobile technology is going to expand to en-
able more software applications and more data 
exchange at higher speed with signal integrity 
and enabling advanced cybersecurity. 5G is an 
energy alternative application that uses signifi-
cantly less energy. The new 5G technology and 
current applications are projected to be a $35 
billion industry over the next couple of years.

Flexible PCBs are going to be in high de-
mand for the development of defense industry 
applications. Innovation in the PCB industry 
is going to need to get faster to keep up with 
a growing demand for product speeds. It is a 
unique opportunity for designers and manu-
facturers to come up with capabilities that of-
fer high speeds, quicker and cheaper.

Steve Robinson
CEO/president of APCT

“We are committed to 
continually investing 
in the future.”

In the last 18 months, we 
have been in conversations with our defense, 
aerospace, and medical industries customers, 
to name a few, listening to what they value the 
most from a North American supplier. All of 
our customers are driving their technologies to 
new levels, and in support, this has allowed us 
the flexibility to launch QTA and quick-turn, 
reduced cycle time offerings in the flex, rigid-
flex with stiffeners, and rigid-flex platforms. 
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Andra Keay
Managing director of 
Silicon Valley Robotics

“Embracing new 
opportunities for radical 
collective change.”

Many companies and manufacturers had too 
much invested in current processes to want 
to change things. But now, there’s too much 

that they have invested in their businesses, 
and they can’t afford not to change. That’s the 
real difference right now. Until now, the cost of 
failure was too high. Today, the threat of fail-
ure for companies is so high that they need to 
become more innovative. I think that means 
that those companies that are providing suites 
of services to a variety of companies will do 
quite well. 

The next trend is to have networks in place 
that can provide benefits for small operations 
that are immediately located in a whole range 
of different areas. There is a strong pull in tech-
nology to follow the example of retail and move 
toward microfulfillment, which comes in many 
different offerings. To stay competitive, compa-
nies know that they have to reshape manufac-
turing, change their business model to engage 
in innovative logistics, and support collective 
networks to engage in smaller operations— 
especially for emerging hardware.   FLEX007

MK Hicks is the co-founder 
of inFRONT Agency. She is a 
hardware engineer turned 
international marketer, 
layered with finance.

EyeTech Digital Systems has launched FDA-registered 
EyeOn LifeLine—a potentially life-saving eye-tracking 
communication tablet for hospital ERs and ICUs—so that 
doctors, nurses, and caregivers can easily and quickly 
communicate with their critical COVID-19 patients who 
are unable to speak while confined to their hospital beds.

The stand-mounted tablet faces 
the patient who simply looks at word 
squares to express pain level or a re-
quest, and the tablet voices it through 
speakers for nurses and doctors.

EyeOn LifeLine is ultra-portable, so 
it can be utilized with multiple patients 
during this pandemic to improve patient 
outcomes. EyeTech launched the EyeOn 

self-calibrating augmented and alternative communica-
tion (AAC) device earlier this year for people with ALS, 
cerebral palsy, muscular dystrophy, spinal cord injuries, 
Rett Syndrome, traumatic brain injuries or stroke, as well 
as those on the autism spectrum. 

“As a long-time eye-gaze user with hand disabili-
ties, I was devastated to see doctors 
and nurses not being able to communi-
cate with ICU patients under a ventila-
tor,” EyeTech CEO Robert Chappell said. 
“If we can save one life, it will be a huge 
contribution. I just wish we had enough 
units to serve all the ICUs around the 
country.”

EyeOn LifeLine Deployed to Hospital ICUs to Combat COVID-19

PCB manufacturers are needed to implement 
solutions with a combined suite of technology 
options—including rigid, rigid-flex, advanced 
materials, stiffeners, HDI, complex stack-ups, 
panelization, trace and space, HDI-specific la-
ser microvias, stacked microvias, multilayer 
processing, sequential LAM processing, cover-
lays, overlays, and mylar—all while producing 
a more reliable product and mitigate costs. 

In essence, we are making a huge shift in 
changing the legacy DNA of the PCB indus-
try—such as the technology, service, engi-
neering support, broad range of technolo-
gies, ability to be flexible and nimble, many 
manufacturing capability options, cycle time 
offerings, and delivery capability. All indus-
tries are feeling the same demands to catapult 
technology. 

(Source: EyeTech Digital Systems) 
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