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Photonics Focus, a bimonthly print and online magazine, presents
a fresh and exciting view of optics and photonics technology and
industry. Published by SPIE for its 19,000+ Members, the awardwinning magazine—with its striking graphics and eye-catching
photography—stakes a presence at major SPIE events, distributed
to attendees at Photonics West, Optics + Photonics, and Defense
+ Commercial Sensing. Photonics Focus advertisers build visibility
in the optics and photonics community, reaching industry decision
makers who become customers.
Each issue of Photonics Focus provides articles and information
aimed at helping optics and photonics professionals develop
careers, maneuver the job market, and stay informed. Lavishly
illustrated feature articles by some of the country's best science
writers showcase scientific discovery and innovative, real-world
applications from translational optics and photonics research. The
magazine also keeps readers up to date on SPIE Member services,
meetings, and community support.
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3G INFRASTRUCTURE,
5G INFRASTRUCTURE
CAN REQUIRE TEN TIMES

Communications Industry
in the Time of COVID

T H E N U M B E R O F C E L L U L A R B A S E S TAT I O N S

T O C OV E R T H E S A M E A R E A ,
W IT H T H E BAC K H AU L TO E AC H N E E D I N G TO B E

TEN TIMES AS FAST.

A section called Field of View spotlights the photonics
industry with viewpoints and analysis from leading

IN 2020 WE EXPERIENCED A WORLDWIDE PANDEMIC

that will have many lasting effects long after it is controlled.
Through all of this, communications equipment sales have
had ups and downs, along with the laser components that
power a lot of communications equipment.
My company, Laser Markets Research, tracks laser
shipments and revenue for all applications worldwide,
with lasers for communications being the largest of the
12 segments I track. Revenue in this segment is generally
consistent, with a compound average growth rate (CAGR)
of 6.9% since 2010, and for the next five years, I forecast
communications laser revenue will grow at just under 10%.
To better understand what is driving this growth, and how
COVID-19 might change things, we have to look back a bit
to see how we got to this point. Just 30 years ago, the World
Wide Web went live to the world. With the internet in place,
a need arose for giant data centers, followed by a cellular
network that kept people connected while on-the-move.
Back in 2002, when the 3rd Generation (3G) cellular network was introduced, cell towers could be spaced 22 miles
apart, and copper-based backhaul using T1/E1 protocols
was the norm to connect these cell towers to the core mobile
network. 21 Mbps of backhaul per cell tower was typical.
Remember those 3G download speeds of 1.5–3.0 Mbps?
Today, 5th generation (5G) cellular systems are being
rolled out worldwide, and these networks are expected to
supply 250–500 Mbps data speeds to a growing userbase.
But how do these superfast speeds happen? By densely packing many smaller cell sites in high-usage areas. For this to
work, you need many more cell towers, and each one needs
much faster backhaul. To put this in perspective, compared
to 3G infrastructure, 5G infrastructure can require ten
times the number of cellular base stations to cover the same
area, with the backhaul to each needing to be ten times as
fast. While some backhaul is wireless, in the US over 70%
of cellular backhaul is fiber.

experts in business and policy. Executive updates, recent
M&As, and our ear to the ground on what matters to
photonics professionals round out our coverage

Industry Updates
M&A
» Quality Thin Films, Inc. was acquired by Edmund
Optics Inc. for an undisclosed amount effective
November 12, 2020.
» Coherent, Inc. to acquire Electro-Optics Technology,
Inc. for an undisclosed amount. Closing date TBA.
» Raytheon Technologies Corp. to acquire Blue Canyon
Technologies Inc. for an undisclosed amount. The
transaction is expected to close in early 2021. Blue
Canyon will be merged into Raytheon Intelligence &
Space, headquartered in Arlington, VA.
» Rocky Research acquired by Honeywell International Inc.
for an undisclosed amount effective October 7, 2020.
» Ascatron AB and INNOViON Corp. acquired by II-VI Inc.
for an undisclosed amount effective October 6, 2020.
» Applied Thin-Film Products acquired by Vishay
Intertechnology, Inc. for $26.5M effective October 1, 2020.

The development of these wireless networks is driving
the communications transceiver revenue worldwide, and
thus associated laser revenue. Over the last 10 years, wired
telecommunications revenue growth has been roughly 3.5%
per year, whereas wireless telecommunications revenue
growth has been about 12% per year. That makes it pretty
clear where service providers will focus their efforts.
Lasers for communications (mostly for transceivers)
saw growth up through 2018, with cellular and new data
centers driving much of it. In 2019, the Chinese economy
slowed, and demand for data centers softened. Innolight,
the largest transceiver manufacturer in China, was especially hard hit. US-based suppliers of high-speed ethernet
transceivers were also impacted by weaker demand. In
Q4 of 2019, the US government imposed a 15% import
tariff on optical transceivers made in China just as China’s
economy was starting to recover. (In January 2020, the
tariff on transceivers was reduced to 7.5%.) In general,
the tariffs didn’t have much of an impact on revenues, but
slow economies, especially in China, kept overall laser
transceiver revenue flat for 2019. Although, laser pump
revenue for optical amplifiers did increase.
In late 2019, the world witnessed the beginnings of a
global pandemic. In China, the pandemic caused temporary business closures generally in Q1 2020, and this
negatively impacted Q1 revenues. In the US and Europe,
the first set of temporary closures hit hardest in Q2 2020,
greatly impacting revenue for that quarter, and many of
these workers switched to working from home. According
to a study done by Stanford University, 42% of the US
labor force is now working from home full-time, more than
double what it was before COVID-19. Interestingly, most
businesses report that their workers are more productive
working at home as well.
The shift from workers being in an office to workers
spending their working day at home will ultimately pro-

vide some boost to communications laser revenue. These
home users will require faster internet speeds in their
homes (especially if their businesses will reimburse them
for it), and the transition to cloud computing is expected
to accelerate as well. It also seems likely that this shift to
remote work will stick around long after COVID-19. Many
transceiver manufacturers have acknowledged this trend,
and are optimistic that they will see a bump in revenues
in the months and years ahead.
Things were looking up for the market until September
2020, when the second wave of lockdowns started around
the world. Equipment manufacturers were still optimistic, but service providers couldn’t get out to install new
equipment with a virus still raging. If equipment can’t be
installed, equipment purchases will be delayed.
Still, with six weeks left in 2020 at the time of writing, we are optimistic for laser communications revenue
for 2020 as a whole. In the first three quarters of 2020
compared with the same three quarters in 2019, laser
revenue for communications equipment was up almost
13%, despite the fact that manufacturers have been selling
much less equipment to Huawei lately due US sanctions.
If pandemic closures ease in 2021, as everyone hopes, it
could be an even stronger year than 2020. If there is any
bright side to the COVID-19 pandemic, it’s that many
of the changes to work and communications spurred
by the pandemic will ultimately bring better and more
varied communications infrastructure, and thus increase
demand for communications equipment as well as lasers
for communications.
ALLEN NOGEE is president and founder of Laser
Markets Research. He will provide a full update
on global laser markets at the Lasers & Photonics
Marketplace Seminar. bit.ly/LaserMarket

» Chinook Therapeutics, Inc. has merged with Aduro
Biotech, Inc. effective October 6, 2020. The combined
company is called Chinook Therapeutics, Inc.
» Geodetics, Inc. acquired by AEVEX Aerospace for an
undisclosed amount effective October 5, 2020.
» Alluxa, Inc. acquired by EnPro Industries, Inc. for
$255M effective October 27, 2020.
» Advanced Micro Devices, Inc. to acquire Xilinx, Inc. for
$35B. The transaction is expected to close by the end
of 2021.

Executive Updates
» Robert Strain will retire as president of Ball Aerospace
Corp. on January 1, 2021. He will be succeeded by
current COO David Kaufman.
» Geoffrey Martha appointed CEO of Medtronic, Inc.
effective April 2020 upon the retirement of Omar
Ishrak, who remained with the company as Chairman.
Ishrak will retire from his Chairman role effective
December 11, 2020.
» Charles Treadway appointed CEO of CommScope, Inc.
effective October 1, 2020.
» Blair LaCorte appointed CEO of AEye, Inc. effective
October 20, 2020. AEye’s founder, Luis Dussan will
assume the role of President and CTO.
» Kun-Hee Lee, Chairman of SAMSUNG Group, passed
away October 25, 2020 at the age of 78.
» Jim Winkel to retire as President of Aviation Specialties
Unlimited, Inc. effective December 31, 2020.
» Eric Ashleman appointed CEO of IDEX Corp. effective
December 15, 2020. He succeeds Andrew Silvernail
who is stepping down as CEO and a member of the
Board of Directors.
» Amar Maletira resigned as CFO of Viavi Solutions
Inc. to become President and CFO of Rackspace
Technology effective November 20, 2020. Pam Avent,
Viavi’s current Global Controller, will serve as interim
CFO.
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APPROVED for Critical

Five Tips for Getting Your
Paper Published
Academic publishing is fraught with potential
pitfalls and minefields that can at best cause
avoidable delays, or at worst lead to outright
rej e c ti o n . O n ce t h e exp e ri m e nt s h ave b e e n
conducted, the datasets analyzed, and the results
interpreted, the process of sharing your findings
with the wider scientific community is largely an
art, one that is ultimately crafted by a scientist
after many years of trial and error. To assist the
novice in deftly navigating the daunting publication
obstacle course, the key aspects are classified into
the following five tips for scholarly publication.

1

KEEP THE TITLE BRIEF

2

Bonding Applications by

As a case in point, a newly developed optical technique for early
cancer detection may be accepted in a journal of applied medicine
with a high impact factor. However, that paper may reach a more targeted audience in an applied optics journal, even though the impact
factor is lower. Finally, before responding to an unsolicited email to
submit a paper to an unknown journal, ensure that it is reputable
and peer reviewed by cross-referencing with well-known predatory
publisher lists, such as that by Scholarly Open Access.

4

CAREFULLY PROOFREAD YOUR MANUSCRIPT

Although most journals will not reject a manuscript
without review due to formatting issues, those
issues can delay the publication process. In the race
to publish that final article before graduation or
to avoid getting “scooped,” a paper that is littered
with grammatical errors or formatting issues will
undoubtably undergo multiple rounds of peer
review. This repetitive process can be abbreviated
by carefully reviewing the submission-guidelines
page of the target journal. The formatting requirements and even the organizational structure of
an article are journal specific. Therefore, use the
journal’s template whenever one is available.
A few other common formatting problems
include low-resolution images, mislabeled figures,
and incorrectly formatted references. These can all
be fixed in advance of submission following a careful proofread. Use grammar-checker software like
Grammarly to address routine language deficiencies. Nonnative English speakers are encouraged
to use a language editing service. As a final step,
perform a plagiarism check using an online service
such as Turnitin. These simple steps will serve to
reduce the review period.

EP30-2 EPOXY ADHESIVE

EFFECTIVELY ADDRESS REVIEWER CONCERNS

A harsh critical review is never a pleasant experience, especially if it
seems unfair. Deep-seated feelings of indignation can often provoke
an impulsive and emotional response from an author, which will only
make the situation worse. Never rush your response to reviewers’ comments. Instead, carefully read and think about them before initiating
any action. Address each comment or question by either accepting the
recommendation and making the appropriate revision, or providing a
robust and defendable counterargument in your written response to
reviewer comments, which is often included as a cover letter to your
revised manuscript. Whenever possible, provide data or citations to
support your position.
However, choose your battles wisely and do not argue with the
reviewer because you feel slighted. Remember, your objective is to get
your paper published. Do not be confrontational or defensive. Ensure
that your response succinctly and clearly addresses the reviewer’s
concern. To assist the reviewer, it is a good idea to emphasize all the
revisions in the manuscript by highlighting the changes. Finally, be
sure to carefully review your response before submission. If you make
things easier for the reviewer, chances are they will recognize your
efforts favorably.
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The most cited science paper is a 1951 seminal
work entitled “Protein measurement with the
folin phenol reagent.” This title is succinct and
descriptive, and the subject is clear even to readers
outside of the field. A cursory examination of the
top 100 cited papers of any journal will reveal that
the title is often 12 words or less, and not overly
technical. Unfortunately, the title is often neglected
by the author group, relegated to a perfunctory
afterthought mere days, or even hours, prior to
submission.
In fact, an analysis of 140,000 titles from 2007
to 2013 by Adrian Letchford et al. of the University
of Warwick revealed an inverse correlation between
title length and the number of citations. Admittedly, the interpretation of this result is ambiguous,
though a well-constructed, brief, and descriptive
title implies a degree of meticulosity that probably
extends to the rest of the article, leading to more
citations. Moreover, several high-impact journals
have strict character count limits for titles. In summary, it’s best to keep the title as short and simple
as possible without a loss of meaning.

Fiber Optic Products for

OCT

development of soft5skills, critical networking opportunities, and
APPLICATIONS

WHEN TO RESUBMIT A REJECTED PAPER

So, after months or years of hard work, meticulous manual formatting of your >80 references, and weeks of proofreading to address
grammatical issues and image resolution requirements, you learn that
your paper is rejected after months in peer review. You’ve convinced
yourself that your results are valid, even excellent, and the reviewers
are a collection of grinches. However, you should resist the temptation
to resubmit the paper in its current form to a new journal. More likely
than not, any flaws that were identified during the initial peer review
will simply be reiterated by reviewers for a different journal. Instead,
critically examine the manuscript, review tips one through four, and
then spend the weeks or months needed to fix it. Most journals will
let you resubmit after a specified period of time.

3 exciting and perhaps unexpected career paths in optics.
the many
SELECT AN APPROPRIATE JOURNAL

Let’s face it, most authors, especially student
authors, focus almost exclusively on the impact
factor when deciding on a target journal for their
newly drafted paper. However, the scope of the
journal and the research demographics of its readership are probably far more important factors.
Articles that are outside the scope of a journal are
typically rejected without review. Ask yourself, are
the researchers in my field likely to read or have a
subscription to the journal? Have papers similar to
mine been published in the journal over the last six
months? Are my contemporaries also publishing
in this journal?

OCT Modules
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LUMINARIES

JAY LAST

and the Traitorous Eight
The story of the startup
that started Silicon Valley

This 1881 lithograph is one of
thousands from Last’s collection.
The “traitorous eight” researchers
who left Shockley Semiconductor
Laboratory to establish Silicon Valley
startup Fairchild Semiconductor.
Jay Last is on the right.

through their inventory to find four matched lenses. “In a day,
I had all the lenses I needed,” he recalls.
They needed a lot of other optics that at the time were not made
in large quantity. Last went to Bausch + Lomb and said they
needed 20 stereo microscopes. “They said they normally made
three a year. That was the kind of challenges we were facing,”
he recalled. But they were able to make the extra microscopes.
Meanwhile, Jean Hoerni of Fairchild invented transistors
with planar surfaces covered with silicon dioxide that simplified
fabrication of integrated circuits, which Last was put in charge
of developing in 1959. He was excited by the technological challenge, although initially uncertain about the size of the market.
He became restless as the company grew, and in early 1961 he
and Hoerni, another of the traitorous eight, left to start Amelco
to make integrated circuits.
They started with a circuit of only four transistors, but big
plans. Last told Teledyne, which funded them, “I’m going to
build optical equipment like the world has never seen before.”
And he did. It was a step-and-repeat system with a bed camera
20 feet long mounted on granite blocks to control vibrations. “We
made some really spectacular products there, [but they were]
in small quantities that disappeared into the classified world.”
Last’s interests turned to management at Teledyne, which
he left in 1974 in his mid-40s to do other things, from starting
little companies and archeological conservation, to collecting
art—including a substantial collection of lithographic art now
at the Huntington Library in Pasadena, California.

Sources
Recent and notable
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JEFF HECHT is an SPIE Member and freelancer who writes

about science and technology.
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PHOTOLITHOGRAPHY IS CRUCIAL FOR PRODUCTION of semiconductor electronics.
It was the first practical tool for patterning silicon devices, and remarkably remains
the best technology after more than 60 years of ever-shrinking features. The success
of scaling photolithography to the nanoscale is flabbergasting to luminary Jay T. Last,
a key developer of semiconductor photolithography who is better known as one of the
“traitorous eight” who brought silicon to Silicon Valley.
Lithography began as a type of printing invented two centuries ago by German
playwright Alois Senefelder. The printer wrote a greasy pattern on smooth rock with
oil or wax, then applied an acid solution that etched the areas not protected by the
greasy layer. Oil-based ink applied afterwards stuck to the greasy pattern but not
to the moist etched areas. A color version of the process followed in the 1830s, and
is, in fact, still used for fine art prints. Another variation in the 20th century wrote
the patterns by using light to chemically alter coatings called “resists” applied to the
surface, and came to be called photolithography.
Bell Labs was the first to use photolithography on semiconductors in the mid-1950s.
The first transistors had been made from germanium, but silicon promised better
performance. The challenge was making transistors from the much harder silicon.
William Shockley, a co-inventor of the transistor, took the idea of using photolithography with him when he left Bell to found Shockley Semiconductor Laboratories in
Palo Alto, California, in 1956. Jay Last was one of the first people Shockley recruited
for the new company.
Last grew up in Butler, Ohio, a steel-mill town, and in high school worked for a small
company that specialized in testing glass. He got a BS in optics from the University
of Rochester, which at that time had the country’s only optics program, where his
mentor, Parker Givens, urged him to shift to the hotter field of solid-state physics,
which led him to MIT for a PhD. He was impressed by Shockley’s intelligence and
intrigued by California, which he remembered fondly from his hitchhiking days in
high school. He started his job at Shockley Semiconductor Laboratories in April 1956.
He started with little experience in semiconductors, but learned quickly as he
worked on the surface properties of devices. Initially he enjoyed working with
Shockley, but came to feel he was being treated as a laboratory assistant rather than
a scientist. Looking back, Last said Shockley made two key correct decisions: that
silicon was the best semiconductor, and that diffusion was the best process to use
when making transistors. However, Shockley grew increasing self-confident, and his
decision to make the company’s first product a four-layer PNPN diode, rather than
a transistor, would prove a disaster.
In the first half of 1957, Last was part of a group working on developing transistors
with tiny mesas on top which the team knew how to make by diffusion. But Shockley
was the boss, he was pushing the four-layer diode, and his management style alienated everyone. Revolution began to simmer in the ranks as summer approached.
Last looked for another job, and quickly got an offer, but he enjoyed the work and the
people who were not Shockley.
Last became one of the ringleaders of a group determined to leave the company en
masse and take their ideas for making transistors with them. By mid-June, all but one



By Jeff Hecht

of the group that would eventually be called the “traitorous eight”
had resolved to leave Shockley Semiconductor together. Robert
Noyce, who was a top manager and the one holdout, would join
them later. Behind Shockley’s back, they raised funding from
Sherman Fairchild to form Fairchild Semiconductor. It’s unclear
who dubbed them the “traitorous eight,” but their success would
make them Silicon Valley legends.
“It was a remarkable story,” says Last. “We left Shockley and
started the business in September, and we shipped the first
transistors the next August.” They had done some preliminary
work at Shockley, but they had to build all sorts of equipment to
produce transistors at Fairchild. “I look back and just can’t believe
we did that. We quickly turned into a pretty good size company.”
The key technology they had to master was diffusing dopants
into silicon to make them properly semiconducting. Once the diffusion was done, they had to use photolithography to fabricate the
precisely defined patterns needed to make the transistors. Making
the mesa required depositing wax on top, then adding acid to etch
away the silicon on top except where the wax protected it. It was
a messy process, Last recalls. “I had all these waxes and ways of
printing waxes through masks, and I was such a mess that I kept
all these industrial solvents at home in my medicine chest to try
to get this black goo off my hands so I’d be presentable for a date.”
One important optical innovation was developing a stepand-repeat camera to produce many devices on a single wafer.
The idea was that if the camera moved in uniform steps any
misalignment would be repeated on all the masks on the chip.
That required a set of four matched lenses to make the four
superimposed patterns needed to make a transistor. Last went
to a big camera store with a lot of microscope lenses, and sorted
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Luminaries
The institutions and people
who lit the way for photonics
EVERY MICROCHIP IS A METROPOLIS.

THERE ARE OVER

Despite being a piece of real estate no larger than a fingernail,
the modern microchip is home to billions of transistors, miles of
metallic interconnects, and layers of structures stacked on top of
each other like skyscrapers.
Every second of every day, an endless stream of 1s and 0s move
in and out of these transistors riding on the back of zillions of
electrons. Like determined travelers, they whiz through metallic
highways, halt for signals at the diodes, and wait patiently at the
capacitors.
In turn, the controlled chaos of this silicon city runs the world
we live in.
They launch ships into space, operate vehicles, do math, physics,
and chemistry, and signal the red LED on the electric shaver to blink
when the power runs out. One or more microchips runs every one
of the 40 billion connected devices currently in use—a figure that’s
expected to jump to 350 billion by 2030.
As we slowly wake up from the paralysis of 2020, among the many
first responders, nurses, doctors, neighborhood shopkeepers, and
essential workers to whom we owe an immense debt of gratitude,
we should also include the humble microchip. Our ability to cope
with the isolation of the past year was made possible through the
internet and our connected devices. Every time we hopped on a
Zoom call, between our personal devices, routers, data centers,
satellites, and peripheral devices, at least a quintillion microchips
were called to work.
Unfortunately, like every city, these chips consume an immense
amount of resources and generate truckloads of waste.
A “fab” that processes 50,000 wafers—the silicon platform on
which chips are built— per month consumes over 1 TWh of electricity a year. That’s as much power as is required by a city of 100,000
residents. Moreover, a rough estimate pegs the water consumption of
this fab at over 19 million liters per day. That’s the amount of water
consumed by a city of 60,000—for a whole year!
In addition, these facilities utilize tons of chemicals, most of
them expensive and toxic, and generate tons of waste, which include
greenhouse gases like SF6, CF4, NF3, and C4F8.
“The electricity that’s required to run the fab is the biggest drain
on the semiconductor industry,” says Sarah Boyd, a sustainability consultant at Sphera. “There are over 1,000 semiconductor
fabs operating globally today. They make $450 billion worth of
microchips a year and generate 50 million tons of carbon dioxide
annually.”
These figures are not unknown to the industry. At the 2020
annual meeting of SEMICON West, an important gathering of the
semiconductor industry, Gary Dickerson, CEO of Applied Materials, stated that his company generates 145,000 metric tons of CO2
a year. For comparison, the global electronics industry as a whole
generates a billion tons of CO2 annually.
Given the size of the microchip, these numbers seem extraordinary. However, this could very well be the price that we pay for the
complexity of a chip, and the comfort it brings into our lives.
The microchip is essentially made from sand—albeit one that has
been melted, purified, and refined until it is over 99.9999 percent
pure silicon.

THE
PRODIGAL
MICROCHIP
By Vineeth Venugopal

Chip manufacturers have
solved hard engineering

1,000
SEMICONDUCTOR
FABS
OPERATING GLOBALLY
TODAY. THEY MAKE

$450 BILLION
WORTH OF MICROCHIPS A
YEAR AND GENERATE

50 MILLION TONS
OF CARBON DIOXIDE
ANNUALLY.

”

–Sarah Boyd

Feature articles written by top science journalists delve into photonics
problems for decades. But

making the production process

safer for the environment might
applications, future missions,
and technologies that will impact the world.
be the hardest problem they
have faced.

Exciting graphics and beautiful photography highlight our editors' mission
to deliver an unparalleled experience for Photonics Focus readers.
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Closeup of silicon wafer
with chip dies.
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2-page spread bleed (16 1/2" x 11 3/8")

o $4,470

o $4,250

o $4,020

o $3,820

o $3,630

2/3-page vertical (4 5/8" x 10")

o $1,950

o $1,850

o $1,760

o $1,670

o $1,590

o $1,820

o $1,730

o $1,640

o $1,560

o $1,480

1/2-page horizontal (7" x 4 7/8")

o $1,600

o $1,510

o $1,430

o $1,360

o $1,290

1/3-page vertical (2 1/4" x 10")

o $1,210

o $1,150

o $1,090

o $1,040

o $990

1/6-page vertical (2 1/4" x 4 7/8")

o $910

o $870

o $820

o $780

o $740

1/2-page vertical (3 1/2" x 10")

3

Premium positions (full-page bleed size - 8 1/2"x 11 3/8")
Cover 2 - inside front

o $2,740

o $2,600

o $2,460

o $2,340

o $2,220

Cover 3 - inside back

o $2,740

o $2,600

o $2,460

o $2,340

o $2,220

Cover 4 - back cover

o $2,980

o $2,830

o $2,680

o $2,550

o $2,420

Page 3

o $2,740

o $2,600

o $2,460

o $2,340

o $2,220

Other premium positions upon request (5% increase over full-page, four-color ad rate).
o I have advertised with SPIE in the past 12 months. Please pick up my ad materials from:
3 AGREEMENT By signing, you agree to abide by the policies listed. (Hand-written signature required.)
Ordered by		

[FOR OFFICE USE ONLY]

Title

DATE RECEIVED______________

Authorizing Signature

AMT RECEIVED______________

4 PAYMENT INFORMATION (Billed after publication prints) Please check one of the following options:
o Check/Money Order enclosed (payable to SPIE) for entire amount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

= $

o Credit Card. SPIE accepts VISA, MasterCard, American Express, Diners Club, and Discover cards.
o Wire transfer for entire amount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Bank wire transfer information will be sent to you upon receipt of this contract.

o Please send invoice.

Contact

= $

CC

CHECK

WIRE

CHECK#____________________
OID#______________________
IDN#_______________________

28276

SPIE Sales | Melissa Valum | Tel: +1 360 685 5596 | Fax: +1 360 647 1445 | melissav@spie.org | www.spie.org/advertising

SPIE Sales · spiesales@spie.org · Tel: +1 360 676 3290 · Fax: +1 360 647 1445

Specifications
AD SIZE

INCHES

MILLIMETERS

Magazine trim size

8 × 10 7/8

212.725 × 273

Full-page bleed

8 /2 × 11 /8

222 × 283

Full-page non-bleed

7 × 10

178 × 254

2-page spread bleed

16 1/2 × 11 3/8

419 × 289

2/3-page vertical

4 5/8 × 10

117 × 254

1/2-page vertical

3 1/2 × 10

89 × 254

1/2-page horizontal

7 × 4 7/8

178 × 124

1/3-page vertical

2 1/4 × 10

57 × 254

1/6-page vertical

2 1/4 × 4 7/8

57 × 124

1

3

Fullpage
bleed

Full-page
non-bleed

TRIM Size - Magazine will be cut to this size.
BLEED Size - Background images need to be slightly larger than trim so it looks like it goes off the edge.

1/2-page
Horizontal

2-page
spread bleed

2/3-page
Vertical

1/3-page
Vertical

1/2-page
Vertical

1/6-page
Vertical

IMPORTANT: PLEASE REMOVE all printer marks including registration and crop marks from your ad file

ELECTRONIC FILE REQUIREMENTS

POLICIES

LIABILITY

• AD SHOULD BE FURNISHED AS A HIGHRESOLUTION PDF (at least 300 dpi). Fonts must
be embedded, outlined, or included. All colors
should be CMYK builds. Note: eps, jpg, and tif
files will be accepted but PDF IS PREFERRED.
• Keep essential matter of an ad (text or
image) inside the live area or 1/4” inside
TRIM, except for full page ads.
• PLEASE REMOVE ALL PRINTER MARKS
INCLUDING REGISTRATION AND CROP
MARKS FROM YOUR AD FILE.

• Changes or modifications to submitted ad
materials may be subject to production charges.
• SPIE does not guarantee reproduction quality
for late ads or ads that do not meet the
Mechanical and Electronic File Requirements.
• Ad materials are stored for 12 months, unless
other arrangements have been made in writing.
• No refunds on ads cancelled after
Insertion Order Due dates.
• No guaranteed ad placement other than
accepted special cover positions.
• SPIE reserves the right to cancel or reject
any advertisement; this includes solicitation
by organizations for membership and
event attendees, authors or exhibitors,
or products unrelated to the event.
• Simulation of the publication’s
format is not permitted.
• SPIE reserves the right to place the word
“advertisement” with copy that, in the publisher’s
opinion, resembles editorial matter.
• All advertising is subject to publisher’s approval
and agreement by the advertiser and agency to
indemnify and protect the publisher from and
against any claims, loss, liability, or expense,
including reasonable attorney’s fees, arising
out of publication of such advertisement.
• Ads received after the Materials Due
dates are subject to a 10% surcharge.
• Recognized ad agencies will receive a 15%
commission. Commissions given to ad
agencies will be forfeited if payment is not
received within 60 days of invoice date.
• Account delinquency may affect advertiser’s and
agency’s ability to book space in future issues.
• For accounts with more than one unpaid invoice, all
cash received will be paid to oldest invoice first.
• Advertiser and agency agree to pay
all collection costs that result from our
collection efforts on delinquent balances,
including reasonable attorney’s fees.

The publisher reserves the right to hold the advertiser
and advertising agency jointly liable to SPIE for
payments due hereunder. The advertiser is at all
times liable for payment of all account balances
due and all other liabilities and deemed to receive
refund payments, adjustments, notices and all other
documents when the same are delivered to their
advertising agency. Payments by the advertiser
to the advertising agency for services does not
constitute payment to SPIE. Any language to the
contrary in any advertising agency’s insertion orders
or other documents is void and without effect.

AD MATERIAL SUBMISSION
GUIDELINES
• Ads can be emailed (files <5 MB may be
emailed to advertising@spie.org).
• Please contact advertising@spie.org with
questions about ad submissions.

BILLING AND DISCOUNTS
• Billing and tear sheets will be mailed after the piece
has been published. Payment must be made to
SPIE within 30 days of invoice date. After 30 days,
a 5% late fee will be added to all unpaid balances.
• Multiple ad placements per issue receive a
10% discount for each additional ad.
• SPIE Corporate Members receive a 5%
discount on published rates.
• All prices are in US dollars.
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