, Creating an R&D Ecosystem, p. 16
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BUETOW
EDITOR-

IN-CHIEF

Resolved: A New Policy for Tech
Planning is Needed

ORE THAN 160 years ago, eons before Face-
NI book and Twitter were conceived, a pair of

candidates to represent Illinois in the US Sen-
ate engaged in a series of debates. As they barnstormed
their way around the state, incumbent Democrat Ste-
phen Douglas and his Republican challenger Abraham
Lincoln faced off in the heat and rain in front of thou-
sands of citizens.

Known today as The Great Debates of 1858, the
respective candidates used the time to frame their posi-
tions on the leading issues of the day.

When this issue hits inboxes and mailboxes, this
year’s US presidential election will (hopefully) be deter-
mined. Among the revelations of the just-ended race is
that the format for the presidential debates is all wrong.

No one will mistake President Trump or his chal-
lenger, Joe Biden, for Douglas and Lincoln. Their prede-
cessors had erudition and wide-ranging oratorical skills
that seem quaint in today’s era of tweets and sound
bites. But the format bears revival.

That’s because no matter who your preferred candi-
date is, the structure of the debates is inherently allergic
to communicating the real issues.

The Lincoln-Douglas debates lasted three hours
apiece. One candidate would speak for 60 minutes. His
counterpart would speak for 90 minutes. Then the first
speaker would get 30 more minutes to respond.

That’s a format that’s designed to weed out weak,
unprepared minds. You can't fake your way through an
hourlong argument. You have to explain your position
and why it is the correct one.

Today’s forums are more barroom insult-fests than
debates. Moderator questions are dispositioned with
preplanned talking points. Don’t know much about a
subject? No problem: bluff for 10 seconds, then use the
remaining time to attack your challenger. Bonus points if
you manage to hit the media with the same dart.

The prospective Leader of the Free World need
not be an expert on everything, but they should show
evidence of being able to synthesize reams of informa-
tion and condense that into recognizable, coherent
policy. Voters need evidence of in-depth understanding
and strategy for areas critical to Americans. And that
includes manufacturing and technology.

To be sure, most candidates running for national
office pander to the twin ideals that manufacturing is
essential to the American economy and technology lead-
ership critical to world power. Once in office, however,
the needle pointing to the status quo rarely budges.

As we note in this month’s article on cloned semi-
conductors, China has made dominance in that sector a
lynchpin of its national plan. Meanwhile, the respective

PRINTED CIRCUIT DESIGN & FAB / CIRCUITS ASSEMBLY

US strategies are unclear at best.

I say enough with the lip service and pandering.
Enough with the toothless resolutions and seat-of-the-
pants policy-making that leave businesses around the
world confused and lenders rattled. America needs a
standing committee tasked with devising realistic goals
and tactics for helping the nation retain its tech leader-
ship and regain its standing as a manufacturing power-
house. Said committee needs to be made of a truly repre-
sentative sample of industry; it cannot be just Microsoft
and Intel. Small manufacturers, companies that do not
control supply chains but rather function at their mercy,
need to be represented.

And members cannot be chosen on the basis of
political donations. They must represent critical indus-
tries, and their terms on the committee should be timed
to begin and end outside the election cycles. Deliverables
would include revolving five and 10-year plans, mark-
ers for gauging success, and annual progress reports to
Congress. Even better, they would have a budget to buy
time on the national networks to broadcast their find-
ings. If it’s so important to the US, it deserves an hour
or so a year of television time.

In their era, of course, Lincoln and Douglas didn’t
have to compete with a nonstop football schedule or the
latest reality dating show. Today’s video game attention
spans might not acclimate to the level of detail a lengthy
discourse on labor laws or public-private consortia
might entail. But we can raise the bar over the trite,
incomplete dissemination of information in use today.

It’s time to take a page from our past. The candi-
dates won’t care for it, but if the goal is to elect rep-
resentatives who will back up their campaign rhetoric,
raising the barrier to entry just might be the ticket to
getting the attention the industry needs after the ballots
are counted.

/T

mbuetow@upmediagroup.com
@mikebuetow
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AROUND THE WORLD

PCDF People

Aismalibar named Steven Calvert field
applications engineer.

Bowman appointed Frank
Giuliani quality assurance engi-
neer. He has a bachelor's in elec-
trical engineering and was pre-
viously a support engineer for
Bruker and Oxford Instruments.

Fluidity Technologies named
Keven Coates senior electrical

~| engineer. He previously was a
3 ~— development engineer for seven
z ~ years at Geospace Technologies

and also spent 18 years at Tl.

NCAB Group named Peter Kruk
CEO, replacing Hans Stahl,
who retired. He was previously
president of the EMEA region at
Dometic Group, and president
of Stoneridge Electronics.

NCAB Group Finland named
Ari-Pekka Tenko managing
director. He comes to NCAB
after 10 years at Ascom, where
he was country manager and
head of sales.

NCAB Group USA welcomed Donna
Lagasse as general manager/sales direc-
tor of its Northeast US division. She was a
business development manager at Sparton
and has held sales and operation leader-
ship roles at Sanmina, Data Electronic
Devices, TTM Technologies and Raytheon.

Siemens promoted Jay Gorajia
to director global services, Life-
cycle Management and Digital
Manufacturing Solutions. He
has more than 20 years’ experi-
ence in software sales, strategy
and management with Valor, Mentor and
Siemens.

Sunshine Global Circuits named Karl Doe-
bbert regional sales manager for Texas and
the Southeastern US.

PCDF Briefs

AT&S is developing a robust and resil-
ient interconnect concept for a high-per-
formance computer chip for autonomous
driving.

Azul and DuPont have partnered to intro-
duce “next-generation 3-D printing technol-
ogies” to the electronic materials industry.

Board Shark PCB named Power Compo-
nent Sales manufacturers' representative
in New England and upstate New York.
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PCB East Returns at Customers’ Request

ATLANTA, GA - In response to customer demand, PCB East returns to Boston for 2021
for the first time since 2009. The three-day technical conference takes place May 10-12,
2021, in Marlborough, MA. The event includes a one-day exhibition on May 11.

“PCB East is a much-needed opportunity for the design community to get togeth-
er and check out the latest technology,” said Mike Buetow, editor in chief, PCD&F/
CIRCUITS ASSEMBLY and conference director, PCB East. “The show is expected to
include a range of suppliers from the ECAD, PCB design service, fabrication and
assembly supply chain. As Covid-19 has slowed national travel, locally-focused
events like PCB East have become vital networking and selling opportunities.”

UP Media Group seeks abstracts for the event, which will include presentations
of two, 3.5 and seven hours. Papers and presentations must be noncommercial in
nature and should focus on technology, techniques or methodology.

Abstracts of 100 to 500 words and speaker biographies should be submitted to UP
Media Group at https://pcbeast.com/abstract-submission-guidelines by Dec. 11, 2020.

Anyone may submit an abstract to present a course at PCB East 2021, and pre-
senters may present more than one paper or teach more than one course. A separate
abstract must be submitted for each course.

If selected, a detailed presentation outline and final paper or presentation is due
Apr. 2,2021. Selected presenters receive access to the entire technical conference and
the proceedings. (MB)

IPC Releases Medical Apps Addendum to
Specification for Rigid PCBs

BANNOCKBURN, IL - IPC in October released IPC-6012EM, Medical Applications
Addendum to IPC-6012E, Qualification and Performance Specification for Rigid
Printed Boards.

The IPC D-33AM Task Group developing IPC-6012EM realized there are two
different focuses for electronics in the medical device industry sector: the high-volume
production of standard-sized PCBs for medical diagnostic equipment applications and
the miniature high-density PCBs for small devices, often human body implantable.

“We understand the medical industry utilizes electronics in laser surgical devices,
radiation emitting devices, x-ray machines, ultrasound devices and implantables
where product failure can result in the high risk of injury to the patient,” said John
Perry, IPC director of printed board standards and technology. “IPC recognized the
industry’s desire for more stringent printed board fabrication requirements than can
be provided within the current IPC Class 3 Performance class for these types of medi-
cal devices. The IPC D-33AM Task Group was created to develop an addendum to
the base IPC-6012E printed board performance specification that addresses those
technological needs.”

IPC-6012EM is the first addendum to an IPC specification that makes use of a
new design level “D,” which was created to address the miniaturization level of medi-
cal devices. This new design level “D” goes beyond the typical feature sizes of what is
typically considered HDI and addresses conductor width/spaces below 60pm, as well
as via structures below 100pm.

Many regulatory requirements provided by both the US Food and Drug Adminis-
tration and the European Union help ensure the safety and security of human beings
and animals with respect to not only human and veterinary drugs and biological
products, but also electronic medical devices. Examples include the EU Medical
Device Directive, EU Active Implantable Medical Devices Directive and the EU Com-
mission Regulations.

As noted by Andres Ojalill, IPC technical staff liaison to the IPC D-33AM Task
Group, “IPC-6012EM has been written to streamline the production of high reli-
ability printed boards for medical devices in accordance with regulations mentioned
above so there are no gaps between technical and regulatory requirements.” (CD)
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AROUND THE WORLD

Compal is using Ansys tools to automate
simulation data processing to accelerate
R&D cycles for its 5G laptops.

Eltos bought a Pluritec Inspecta Combo
HP x-ray drill, Duo milling machine, and
a Dynachem Smartlam 5200 cut sheet
laminator.

Keysight and Rohm announced a Path-
Wave advanced design system-compati-
ble workspace that enables designers to
perform pre-compliance testing on virtual
prototypes of switched-mode power sup-
ply designs.

Mutual-Tek Industries, a Taiwanese print-
ed circuit board supplier, will lay off about
600 workers in Taiwan and close all its
production lines there due to a slowdown
in orders from a major client.

NCAB Group has developed a tool that
identifies some common mistakes, the
implications these may have on the fin-
ished PCB and how to avoid them.

Toradex has licensed Altium’s Geppetto
modular design tool.

Trackwise Designs signed a three-year
agreement worth up to £38 million to
manufacture and supply flexible printed
circuit boards to a UK manufacturer of
electric vehicles.

VDMA and ZVEI, together with Bitkom
and 20 companies from the mechanical
engineering and electrical industry, have
founded the “Industrial Digital Twin Asso-
ciation” (IDTA) as a user organization for
Industry 4.0.

¥

CA People

BTU promoted Rob DiMatteo
to director of sales — Ameri-
cas. He has more than 28
years of extensive experience
in surface mount assembly,
customer support and product

development.

Chidinma Imediegwu, a graduate student
at the Georgia Institute of Technology, has
been selected as the winner of the 2020
Charles Hutchins Educational Grant.

Neways Electronics announced COO
Adrie van Bragt will leave the company at
year-end by mutual agreement.

Raytheon promoted Ted Shpak to senior
director of quality and mission assurance.

-

10

SMTA cited Lenora Clark with
its 2020 Member of Technical
Distinction Award.
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Z-zero, Mentor Collaborate on Stackup Data
Exchange

REDMOND, WA - Z-Zero has teamed with Mentor to add bidirectional data exchange
capabilities to its printed circuit board stackup software. The development is said to
bridge the gap between designers and fabricators for the exchange of material-based
stackups.

Stackup data captured in Z-Zero’s software are moved from OEM to the fabri-
cation, assembly and test phases and back again based on Siemens” ODB++Design
open data structure.

The goal, Z-Zero said in a press release, is to provide the accurate PCB material
parameters crucial during the design, signal-integrity simulation, and new product
introduction (NPI) process.

“Z-planner Enterprise software, combined with ODB++Design, is a product-
ready ‘shift-left” solution that helps design teams speed time to market by tasking
the stackup format to collect all proposed stackup solutions into the originating
ODB++Design product model,” the firms said in a joint press release. “This solution
enables users to more quickly and efficiently compare alternative stackup proposals,
ensuring that each fabricator proposal satisfies design requirements. The develop-
ment provides a path for OEM design teams to move stackup design-level details to
fabricators, and the fabricator stackup proposals back to the OEM, via a consistent
format and process.”

Z-Zero is a software startup founded in 2018 by Bill Hargin, who writes the
“Material Matters” column for PCD&F.

ODB++Design is among the industry’s most common data exchange formats,
with a reported 63,000 users worldwide.

“The ODB++Design product model for PCB stackup design is the most com-
prehensive approach to stackup communication, generation and validation that I've
seen,” said Hargin. “The new stackup container available in Siemens ODB++Design,
combined with Z-planner Enterprise software, provides the ability to support several
stackup proposals from multiple suppliers for review, selection and comparison.”

Max Clark, business unit manager of Valor NPI and Valor Parts Library (VPL)
for Mentor, added that the combination of the Z-Zero tool and the Mentor platform
“lends itself to future enhancements, including the potential of comprehensive digital
twins of all PCB fabrication materials and processes. By merging the virtual and phys-
ical worlds, Siemens’ digital twins for PCB manufacturing enable customers to design
and test new products in digital form before moving forward with manufacturing,
and in the process fixing problems much earlier in the development cycle.” (MB)

Dixon to Open 3d Handset Assembly Plant

NOIDA, INDIA - Dixon Technologies is opening a third cellphone assembly plant in
January, its 11th manufacturing facility overall.

The EMS company will invest RS 750 million (US$10.3 million) on the new
plant, according to reports.

“We will be starting operations in January in our third handset factory, which
will increase our total capacity from 30 million units per month to 80 million units
per month in the first year,” said Sunil Vachani, chairman, Dixon.

The new plant will create more than 4,000 jobs, including 900 in the first year. (CD)

Lacroix Expands in Poland, France

KWIDZYN, POLAND - Lacroix Electronics is adding 16,000 sq. m. to its factory here,
according to reports. The existing plant is 14,000 sq. m. The firm says the extra space
will be used for research and development and production.

The current building focuses on the automotive market, while the extension will
be dedicated to industrial and home automation.
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AROUND THE WORLD

SMTA awarded Sabrina M. Rosa-Ortiz the
2020 Joann Stromberg Student Leader-
ship Scholarship.

CA Briefs

Apple, Google and others are shifting pro-
duction to prepare for a “decoupled” glob-
al market in response to the US campaign
to cut China from the tech supply chain.

Apple has sued Canadian electronics recy-
cling company Geep after it was caught
illegally selling over 100,000 Apple devices
that were supposed to be recycled.

AMD reportedly is in advanced talks to
acquire rival chipmaker Xilinx.

Checksum joined with Integration Alli-
ance to distribute its in-circuit testers in
Southwestern Ontario and other parts of
Canada.

Circuitwise Electronics Manufacturing has
won a new contract with Siemens.

Cisco named Flex recipient of the Cisco
2020 Excellence in Sustainability Award.

Continental has approved structural mea-
sures at its locations in Aachen, Karben,
and Regensburg, Germany, as well as the
termination of its JV with Osram.

ECA installed a MIRTEC MV-3L AOI.

Foxconn Technology says it has joined
forces with a fellow Taiwanese hardware
firm to delve further into electric vehicle
production.

Frost & Sullivan named Europlacer Global
Company of the Year in the SMT pick &
place sector for 2020.

Huawei has built up stakes in Chinese
semiconductor companies and other tech
businesses, as the world’s largest telecom
equipment maker bolsters its supply chain
in the face of pressure from the US.

HumiSeal announced successful testing of
its UV40 conformal coating to ISO 10993-5
cytotoxicity standards.

The India Cellular and Electronics Associa-
tion (ICEA) formed a capital goods com-
mittee to address technology gaps in the
EMS and cellphone sectors in the country,
according to reports. Foxconn India man-
aging director Josh Foulger will head the
committee.

Intel Federal announced a three-year
agreement with Sandia National Labora-
tories to explore the value of neuromor-
phic computing for scaled-up computa-
tional problems.

Intel has won a second-phase contract

“The extension of the Lacroix Electronics plant in Poland is wonderful news for
our customers. The shift will help us optimize our production capacities and position
ourselves on new business opportunities. The proximity of the two plants, with just
said Andrzej

B}

a 500-meter distance, gives meaning to our daily industrial activity,
Mrozik, Kwidzyn general director.

The polish site acquired two new automated SMT lines, which will be installed
by the end of 2020.

In addition, the company’s smart electronic factory Symbiose is under construc-
tion in France. The 19,000 sq. m. plant is expected to be completed by the end of
2021, increasing Lacroix’s industrial capacity 60%.

“Symbiose is an integral part of our strategic plan. Convinced that technological
performance, social innovation and respect for the environment can go hand in hand,
we are pursuing this major project in this spirit,” said Stéphane Klajzyngier, executive
managing director of Lacroix Electronics.

CEP Technologies Expands Cleaning,
Tape-and-Reel in TX

SAN ANTONIO — CEP Technologies is expanding its technical cleaning and tape-and-
reel operations at its manufacturing facility here to support the EMI/RFI shielding
market in the US and Mexico.

“Devices and circuit boards are becoming smaller and faster, with strict electro-
magnetic compatibility requirements,” said CEP president Ken Kaufmann Jr. “And
there is a continuing need for better interference control. If manufacturers hope to
bring new devices and finished products to market, custom shielding will be a big
part of that. Metal shields offer a trusted and durable solution. Given how many
electronic and communications devices are packed into nearly every product made
these days, shields can’t merely be designed well; they need to be manufactured with

care to minimize the risk of EMI and RFI on devices.”

CEP produces custom shielding components that suppress and prevent internally
generated signals and external ambient temperatures from interfering with equipment
operations. Its two-piece covers and frames protect PCB components. (CD)

in a project aimed at helping the US mili-
tary make more advanced semiconductors
within the United States.

Intensifying US-China tensions are driving
Beijing to accelerate its push for semicon-
ductor self-sufficiency. China’s 14th 5-year
plan running 2021-2025 will focus its IC
industry development on third-generation
semiconductors such as GaN and SiC.

Mycronic received an order for a complete
MYPro Line solution comprising two fully
automated and complete assembly lines,
including intelligent component storage and
software.

NXP Semiconductors has opened a factory
in Arizona to manufacture chips used in 5G
telecommunications equipment.

Scanfil’s plant in Sieradz, Poland, the EMS
provider's biggest manufacturing plant,
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recently received an update to its machine
park with several large purchases.

SEMI and a coalition of 40 industry organi-
zations sent a letter to European Commis-
sion President Ursula von der Leyen calling
for decisive action to solve implementation
issues within the European Union Waste
Framework Directive, specifically the Sub-
stances of Concern in Products (SCIP) data-
base.

Tesla is suing the Trump Administration
over tariffs on a computer chip and other
parts it imports from China, joining an
increasingly long list of similar lawsuits filed
by hundreds of companies, including auto-
makers Ford, Mercedes-Benz and Volvo.

TDK-Lambda announced plans for a £11.5
million investment to redevelop its power
supply manufacturing factory in lifracombe,
England, with new SMT equipment.
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Hot Takes

The number of vehicles capable of at least Level 1 autonomy
will increase from 31.4 million units in 2019 to 54.2 million
units in 2024, a five-year CAGR of 11.5%. (IDC)

Total microprocessor sales are forecast to grow 1.4% in
2020 to nearly $79.3 billion, following a 2.4% decline in
2019. (IC Insights)

Germany area PCB sales slumped 17% in the second quar-
ter from a year ago thanks to a Covid-19 lull. (ZVEI)

Sales of software for PCB and MCM design fell 0.3% year-
over-year in the second quarter to $243.5 million, only the
second year-over-year dip in the past 19 quarters. (ESDA)
Taiwan-based notebook PCB specialists expect a stronger-
than-ever fourth quarter this year, bolstered by persistent
demand for notebooks supporting a stay-at-home economy.
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Trends in the U.S. electronics % CHANGE
equipment market (shipments only). JUN. JUL. AUG.YTD%
Computers and electronics products -03 41 -01 21
Computers 02 -28 -04 -103
Storage devices 49 29 11 419
Other peripheral equipment -145 237 55 97
Nondefense communications equipment -04 92 1.7 82
Defense communications equipment 11 -38 65 1.8
A/V equipment 139 107 -36 -11.1
Components’ 00 45 -06 90
Nondefense search and navigation equipment 1.0 1.2 -0.7 -6.2
Defense search and navigation equipment 02 1.7 -32 28
Medical, measurement and control 02 12 20 -28
Revised. *Preliminary. "Includes semiconductors. Seasonally adjusted.

Source: U.S. Department of Commerce Census Bureau, Oct. 2, 2020

MAY JUN. JUL. AUG. SEP
PMI 43.1 52.6 542  56.0 55.4
New orders 31.8 56.4 615 676 60.2
Production 332 57.3 62.1 63.3 61.0
Inventories 50.4 50.5 470 444 4717
Customer inventories 46.2 446 416 381 379
Backlogs 38.2 45.3 51.8 546 55.2
Source: Institute for Supply Management, Oct. 1, 2020

APR. MAY JUN. JUL. AUG.
Semiconductor equipment billings' 18.7% 135% 14.4% 26.7%" 32.5%P

Semiconductors? 6.13% 4.82% 49% 4.23%" A4.94%P
PCBs? (North America) 119 110 112 100 094
Computers/electronic products® 544 544 544 528" 5250

Sources: 'SEMI, ZSIA (3-month moving average growth), 3IPC, *Census Bureau, Ppreliminary, ‘revised

TV panel shipments for 2020 are projected to reach 267.5
million units, a 6.2% decrease year-over-year. (TrendForce)
Quarterly TV shipments reached a historical high of 62.1
million units in the third quarter on a 20% increase in
demand in North America and deferred shipments due to
Covid-19. (TrendForce)

Global robotic process automation software revenue is pro-
jected to reach $1.89 billion in 2021, an increase of 19.5%
from 2020. (Gartner)

Economic momentum is slowing and future growth will
likely be more difficult to come by. (IPC)

Vendor revenue in the worldwide server market grew 20%
year-over-year to $24 billion during the second quarter.
(IDC)
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Talent Search

The pandemic created a unique environment for finding talented employees.

a year ago, the challenge
that kept you awake at night was people. More pre-
cisely, where and how to find people to hire — people
with talent, a work ethic and interest in a long-term
career manufacturing electronics. 2020, of course, has
brought a slew of new concerns, and made us adapt-
able to what is described as the "new normal." But
surprise! Right up there with how many face masks,
hand sanitizer and Plexiglas partitions are available in
the stockroom, staffing remains the major concern for
business leaders.

The focus on people certainly has taken some
twists and turns through this year. During the first
six months, many were focused on how to retain
the workforce they had. To be sure, potential health
issues, social distancing, work-from-home protocols
and other necessary obstacles displaced new talent
acquisition, and jolting headlines on unemployment
claims, especially in the hospitality and retail sectors,
forced business leaders to consider when the next
shoe would drop and the order board would dry up.
Thankfully — or maybe luckily — most manufacturing,
and especially electronics manufacturing, has remained
surprisingly “normal,” and customers, employees and
suppliers have recalibrated as necessary.

The underlying concerns a year ago are still with
us, however. Over the next few years, an unprec-
edented number of experienced baby boom generation
workers will retire. Those workers, for the most part,
will walk out the door with a lifetime of industry
experience, a work ethic that thrived on challenge
and understanding how to work hand-in-hand with
people on the shop floor. Talent that invented, refined
and innovated — often on the fly — in entrepreneurial
and structured corporate environments. The number
of workers that will need to be replaced is staggering.
More important, the transfer of talent and knowledge
that should be taking place — right now — for a smooth
transition is extreme and real.

So, as we gain experience dealing with this unusual
year and begin to refocus on fundamentals such as
where and how to find new talent, we may be able to
take advantage of the current environment to actually
improve our chances, and do so far more quickly than
it might have taken just a year ago.

Managers searching for talent over the past few
years often grumble that millennials lack interest in
manufacturing jobs. They seem more interested in
positions in the service sector. This stream of thought
has also encompassed the opinion that the next gen-
eration too often lacks the commitment to really learn
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processes. They seek quick answers via an internet
search, rather than doing a deep dive to fully under-
stand all the issues necessary to find a good answer.

In the pandemic environment and upturned econo-
my, however, maybe changes are taking place that could
result in some previously unforeseen opportunities.

As some sectors of the economy contract and those
displaced realize their jobs may never come back, an
opportunity exists to hire dedicated workers looking
for long-term security. Yes, people in this situation
certainly will require training. But investing in training
workers who have demonstrated dedication to their
employer and offer the maturity to focus on long-term
success, even at the expense of starting over, may be a
bargain and well worth the commitment. With retail,
travel and hospitality industries feeling the brunt of
the unemployment numbers in this skewed economic
downturn, those industries may be a great place to
look when recruiting people for the years ahead.

Colleges and universities are another area that
has been turned upside down. Gone, or significantly
altered, are internship opportunities previously avail-
able to many students, especially in technical and sci-
ence majors. For many, taking a job for the summer,
or possibly a semester off, may be attractive. Savvy
employers could fill short-term needs, while identify-
ing workers for longer-range employment once they
complete their degrees. Students and schools may
never be more open to hands-on experience, especially
at smaller companies.

Recent college graduates offer another hiring oppor-
tunity. This year has not offered a great economy to
enter the workforce. Many companies have reduced or
eliminated hiring. Many recent graduates have rethought
what they want to do, with an emphasis to stay closer to
home and consider safer careers for the long-term. This
makes a career in manufacturing far more attractive for
recent graduates than in past years. Equally, for busi-
nesses, especially smaller ones, the current environment
is far easier in which to compete with the big players for
interested and available college graduates.

Change can take place on more than one side of
an equation. For almost all managers, this past year
has forced unpredictable and constant change and
has honed our ability to adapt. It has opened our eyes
to look at the same situation in a new way. Everyone
can be flexible. A hiring opportunity exists because of
the pandemic economy, displaced employees seeking
security, and hiring managers being a tad more flexible
than in the past. It’s a winning combination for hiring
talented employees.

NOVEMBER 2020



NEW DATES ANNOUNCED!

Meetings & Courses:
March 6-11

Conference & Exhibition:
March 9-11

SAN DIEGO CONVENTION CENTER | CA

@ @ TECHNICALLY U
SPEAKING:

IT’S THE
PLACETO

0

Denise J. Charest
Quality Engineer,
e Amphenol Printed
Come and collaborate Circuits Inc

at the one electronics
industry event everyone
will be talking about.

IPC APEX EXPO 2021 is proceeding
as an in-person event. IPC and the
San Diego Convention Center are
committed to the well-being and
health and safety of all attendees.

IPCAPEXEXP0O2021.IPC.ORG | #IPCAPEXEXPO

Cpc



ON THE FOREFRONT

R&D: The Roots of the Manufacturing Tree
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Can we build on past successes of cost and task sharing?

Much attention is focused on the importance of boost-
ing electronics manufacturing in the US, but in a recent
interview, Emmanuel Sabonnadiere, CEO of CEA-Leti,
called R&D the roots of the tree of manufacturing.
What a great analogy. Without successful R&D in the
electronics industry, successful manufacturing is not
possible. Creating the best ecosystem to foster R&D
is key.

Recent analysis from IC Insights describes the
semiconductor business as defined by rapid techno-
logical changes, and high levels of investment are
needed in new materials, innovative manufacturing
processes for increasingly complex chip designs, and
new advanced packaging and assembly methods. Yet
the industry has seen a slowdown in R&D spending
since the 1980s (FIGURE 1).

The US is experienc-

2017, $13.54 billion in 2018 and $13.36 billion in
2019. The company has achieved numerous advance-
ments, but missed timely commercialization of its 7nm
semiconductor technology node this year.

Adequate R&D spending is required, but obvious-
ly more than just money is needed. Good management,
excellent researchers, a well-developed research strat-
egy, and good communication among the researchers
are critical.

In the late 1980s, Professor Yasuo Tarui, manager
of the cooperative lab for Japan’s 1976 VLSI Research
Project, explained in an interview how all these were
essential to the success of the collaborative effort of the
five companies: Fujitsu, Hitachi, Mitsubishi Electric,
NEC and Toshiba. The Japanese government-funded
project enabled development of the domestic IC indus-

try, including the equip-

ing an especially unset-

tling trend. A report B
published by the Infor- ’::
mation Technology and S
Innovation Foundation o
ranked the US 24th out gﬂm
of 34 countries among i
the Organization for ::
Economic Cooperation i
and Development, plus acx
Brazil, Russia, India and
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ment infrastructure, with
key suppliers
ing Canon, Nikon and
Olympus. Success was
measured in the number

includ-

of patents granted and,
eventually, market share.

Access to talent
is one of the five fac-

tors for executives when

deciding where to locate

China (BRIC). The US
tax cut bill passed and
signed into law in 2017
repealed a company’s
ability to expense R&D costs in the first year. The
subsequent five-year amortization provision dropped
the US ranking to 32. Federal and state support for

R&D is one-third what China offers its companies.’

More than just money. Funding is a necessary but
incomplete condition for successful R&D. In many
cases, high levels of R&D spending clearly pay off.
TSMC consistently spends heavily on R&D and is
reaping the benefits. TSMC spent a record $3 billion
on R&D in 2019, roughly 8.5% of its sales that year.
This represents an increase from ~$2.65 billion in
2017 and $2.75 billion in 2018. Advanced technology
nodes consistently account for half the company’s rev-
enue, and TSMC is the recognized foundry leader and
is considered a leader in the development of advanced
packaging.

Yet spending alone is not enough. Intel invested
$12.74 billion in R&D in 2016, $13.04 billion in
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FIGURE 1. Semiconductor R&D spending will nudge up
after slowing. (Source: IC Insights)

new manufacturing sites,
according to a Deloitte
study.?2  Around the
world, many organiza-
tions lament the difficulties of attracting talent for
technical jobs and research staff. IMEC’s Eric Beyne
points to even greater long-term challenges in motivat-
ing young students to follow a STEM orientation in
middle and high schools. He also notes a low number
of females in various tracks. Fortunately for the fields
of bioengineering and medical studies, Beyne notes,
women are a growing majority. Many young people
want a more balanced professional and personal
life, according to CEA Leti, but many of its young
researchers are excited about contributing to society.
Organizations such as SEMI are working to encourage
STEM education and participation, but clearly contin-
ued efforts are needed.

Grading research organizations. Can government
and organizations leverage R&D dollars, and how do
we measure success? For companies, market share or
revenue generation may be a good measure of success-
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ful R&D spending, but what about today’s public funds? How
is success measured? Global research institutes measure R&D
success using a variety of metrics.

Asia organizations have explored collaborative research to
enhance the success of their electronics industry. The Industrial
Technology Research Institute (ITRI) in Taiwan receives 50%
of its funding from the government and 50% from industry
partnerships. It runs on a goal-oriented, proposal-based sys-
tem. Some projects are defined top-down, meaning a group
of government scientists determines the topic, and ITRI fills in
the subtopics. At the beginning of the project, key initiatives
are specified, and metrics such as spinoffs or patents are used.
ITRI concurs that recruiting talented researchers can be chal-
lenging. International partnerships are sometimes included. In
Singapore, the Institute of Microelectronics (IME) A*STAR
has many industrial partners. IME models and samples pro-
cesses on equipment located at member companies. Coop-
eration from companies headquartered outside of Singapore
is common.

China’s government is committed to building its own infra-
structure in the semiconductor industry and developing alter-
natives to foreign technology suppliers. With the US tightening
sales of components and equipment to Chinese companies, the
domestic government is intensifying its efforts. In 2014 China
announced a plan to accelerate its efforts in 14nm finFET
memory and packaging. Then in 2015 China announced its
“Made in China 2025” project targeting increased domestic
semiconductor content in 10 areas: IT, robotics, aerospace,
shipping, railways, electric vehicles, power equipment, materi-
als, medicine, and machinery.> Yangtze Memory Technologies
(YMTC) is one success story. The company has entered the
3-D NAND market with a 64-layer device and is developing a
128-layer version. Wafer-to-wafer bonding is used to fabricate
the memory. Among the several national programs is one in
advanced packaging. The National Center for Advanced Pack-
aging (NCAP), located in Wuxi, has a number of projects, but
it is too early to measure its success.

France’s CEA-Leti is not fully funded by government mon-
ies and seeks industry partner relationships to conduct the
rest of its research. Success is measured in revenue generated
through licenses, economic impact with respect to startups,
and job creation. CEA-Leti also looks at the annual number
of patent filings and licenses. CEO Sabonnadiere indicates
startups are an important measure of value creation. The
contribution of startups has been borne out in many studies,
including my own graduate work examining job creation by
small high-tech companies.

The Fraunhofer Institutes in Germany conduct govern-
ment-funded research to promote cutting-edge research and
developments. More than one-third is contract research fund-
ing. A proposal-based system is used for industry partnerships
with scientific institutes. The metric for success is meeting the
promised deliverables.

In Belgium, IMEC’s revenue comes from industrial research
and local government funding. Metrics for success include the
number of publications in peer-reviewed journals and leading
conferences, number of patents, number of doctoral students,
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number of contracts and the value with local companies, and
creation of spinoff companies.

Is greater collaboration needed? Many collaborative efforts
in the US have shared the costs of research. These include
Microelectronics and Computer Technology Corp. (MCC), the
first pre-competitive research institute in the US, established in
the early 1980s. This was followed by Sematech, a nonprofit
consortium focused on R&D for chip manufacturing in the
late 1980s. Sematech was merged into the State University of
New York (SUNY) Polytechnic Institute in 2015.

The costs of advancing to the next semiconductor node
and building future computer and telecommunication systems
are increasingly expensive. Innovative solutions to leverage the
required R&D are necessary. Cutting-edge R&D is expensive,
and in July 2019 CEA-Leti, IMEC and Fraunhofer announced
they would collaborate on future research. One of the first
projects is the development of Edge AL This development is
important for European countries where privacy concerns
limit the amount of data consumers want to have stored in
the cloud. Leveraging resources across multiple organizations,
while challenging, could potentially speed development by
partitioning the workload.

Final thoughts. Our industry is facing challenging times
with trade wars and isolationist rhetoric among countries.
A strong R&D foundation and ecosystem development will
enable the tree of manufacturing to flourish despite bouts of
stormy weather. There are many challenges to achieving great
developments in transportation, medicine, communication,
and computing. A strong manufacturing based is required, but
clearly the foundations of that manufacturing base need to be
addressed. Past experiences offer many lessons. Crucial needs
include adequate funding, a talent pool, good management
with vision for the future, and an understanding of the chal-
lenge. Despite the challenges, this writer remains hopeful that
well thought-out measures will allow our industry’s shared
goals to be achieved.
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High Density Interconnect Printed Circuit Boards:

How to HDI

Why a 3-N-3 stackup is the sweet spot.

of HDI requirements comes from
the chip vendors. The original ball grid array pack-
ages supported regular vias. Little by little, the pins got
cozier. The 1.27mm pitch became 1mm, then 0.8 down to
0.65mm center-to-center. This was the final node where
plated through-hole (PTH) vias was an option.

The next step down is 0.5mm class BGAs. We can still
use a through-via embedded in the solder pad, but there
are two issues. One, the via must be filled and capped to
produce a flat surface that doesn’t permit solder to drain
away during reflow (FIGURE 1). The other is that the
typical “8/18” via has a finished hole size of 0.2mm and
a capture pad of 0.45mm. On a 0.5mm pitch device, that
leaves 50pm for a trace and an airgap on either side of the
trace. That’s not practical.

A microvia is the first step into the HDI pool. The
primary benefit is that microvias are, er, micro! Besides
their smaller size, the real benefit is that microvias span
one layer pair. You can “drill” from layer 1 to layer 2 and
fan out on layer 2 to a PTH via for the rest of the routing.
That is the simplest implementation of HDI. (It may be
obvious to most, but I'll take a moment to point out the
“drilling” is performed with a laser.)

Actually, two lasers are better than one. One wave-
length cuts through copper, and another does a great
job cutting into dielectric material but mostly reflects off
the copper. Fabricators zap through the metal with an
ultraviolet neodymium-doped, yttrium-aluminum-garnet
(Nd:YAG) laser, then switch to the infrared CO2 laser to
penetrate the insulation layer. Once it
hits the innerlayer-2 metal, it stops puls-
ing without burning through the metal.

This is key. Even if stacking micro-
vias to go from layer 1 to layer 3, use
the pad on layer 2 as a target for the
laser. There is a slight cost to stacking
microvias. I used the penny-pinching
staggered-microvia method on the
Chromecast PCB. The drawback there
is it eats up a little more of the tradi-
tional layer 2 ground plane. It took a
few hours to implement the fabricator’s
request to do so. When you’re selling
millions and millions of widgets, pen-
nies matter. Note that in HDI boards,
the ideal location for the ground plane
isn’t necessarily layer 2 (FIGURE 2).

Besides the size difference and
the single-layer span is another fac-
tor to understand before designing a
PCB with microvias. Once the hole is
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FIGURE 1. The DSP side of a mixed-signal PCB.
Note that ENIG finish is preferred to HASL of
the first iteration above. The via-in-pad flatness
improves with gold plating.

FIGURE 2. The thicker RF traces are required
to accommodate test points without impedance
issues. Traces can be thick only if the reference
plane is a few layers deeper into the board.

FIGURE 3. A 14-layer 3-N-3 stackup, not necessarily to scale.
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ablated of material, it must be plated. It’s next to impossible
to plate a deep and narrow hole, so the dielectric material
must be very thin to use a microvia. The ratio is somewhere
between 0.6:1 and 1:1. Making the finished hole size the
same as the dielectric thickness would be the leading edge
and likely impossible for most fabricators. You really want
the material to be thinner than the hole diameter.

Thin dielectrics are
always in demand. Just as certain consumer products cost
more these days, there may be some lead-time and price pres-
sure on HDI-friendly materials. Balance between cost and
performance comes with limited use of the microvias. I say
a 3-N-3 stackup is the sweet spot. Let me unpack the 3-N-3
thing. You start with a board that is 7 layers thick. For the
purposes of discussion, we’ll say n=4. The threes indicate the
number of layers added around the core.

The shop will fabricate a four-layer board in the conven-
tional way using PTH via geometry. That board will become
the central core of the finished board. Then it laminates one
more layer on each side of the four layers. Those layers are
about 50pm thick to support the 75 to 100pm vias. That’s
done again and again, laminating and lasering, until you end
up with three laser via layers, four mechanical via layers and
three more laser via layers, for a total of 10 layers (FIGURE 3).

The main cost driver besides the thin prepreg layers is the
lamination cycles. Starting with two, four, six or more core
layers isn’t as big a deal. That’s why the common terminology
lumps all of those core stackups as n number of layers. It’s
putting the board into the press again and waiting while it
all gels together under the heat and pressure that drives cost.
Presses are normally the most expensive pieces of equipment
in the factory. They aren’t as fast as drills or plating tanks. A
shop with one press has a bottleneck and has to price HDI
boards accordingly.

One cool hack is to fabricate the core
of the HDI board with thin dielectrics on the outer layers and
create microvias on the core before moving to the second
lamination cycle. This is referred to as a 2-N-2 plus stackup. It
requires one fewer trip to the press than a 3-N-3 version. The
penalty is that the core via extends one layer more toward the
top and bottom of the stackup. The layers where the core via
protrudes are usually good layers for ground planes.

From a routing perspective, having vias that span 1-2,
2-3, 3-4,4-7, 7-8, 8-9, and 9-10 can solve most vexing fan-
out issues. Many boards can be done with less technology,
and some may require microvias all the way through the
board. By that point, the board is packed with components
on both sides and probably has fine-pitch BGA devices with
a thousand or more pins. When you finish one of those types
of boards, the feeling of accomplishment washes over you,
and your carpal tunnels like a tidal wave. Have fun wit