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OR
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Securities registered pursuant to Section 12(b) of the Act:

Title of each class Name of each exchange on which registered
Common Stock, $0.001 par value per share The Nasdaq Stock Market LLC

(Nasdaq Global Select Market)
Securities registered pursuant to Section 12(g) of the Act: None

Indicate by check mark if the Registrant is a well-known seasoned issuer as defined in Rule 405 of the Securities Act.
Yes  ☐    No  ☒.

Indicate by check mark if the Registrant is not required to file reports pursuant to Section 13 or Section 15(d) of the
Act. Yes  ☐    No  ☒.

Indicate by check mark whether the Registrant (1) has filed all reports required to be filed by Section 13 or 15(d) of
the Securities Exchange Act of 1934 during the preceding 12 months (or for such shorter period that the Registrant
was required to file such reports), and (2) has been subject to such filing requirements for the past 90 days.
Yes  ☒    No  ☐.

Indicate by check mark whether the registrant has submitted electronically and posted on its corporate web site, if any,
every Interactive Data File required to be submitted and posted pursuant to Rule 405 of Regulation S-T (§ 232.405 of
this chapter) during the preceding 12 months (or for such shorter period that the registrant was required to submit and
post such files). Yes  ☒    No  ☐.

Indicate by check mark if disclosure of delinquent filers pursuant to Item 405 of Regulation S-K is not contained
herein, and will not be contained, to the best of Registrant’s knowledge, in definitive proxy or information statements
incorporated by reference in Part III of this Form 10-K or any amendment to this Form 10-K. ☐

Indicate by check mark whether the Registrant is a large accelerated filer, an accelerated filer, a non-accelerated filer,
a smaller reporting company, or emerging growth company. See the definitions of “large accelerated filer”, “accelerated
filer”, “smaller reporting company” and “emerging growth company” in Rule 12b-2 of the Exchange Act. (Check one):

Large accelerated filer ☐ Accelerated filer ☒

Non-accelerated filer ☐ Smaller reporting company ☐

Emerging growth company ☐
If an emerging growth company, indicate by check mark if the registrant has elected not to use the extended transition
period for complying with any new or revised financial accounting standards provided pursuant to Section 13(a) of the
Exchange Act. ☐

Indicate by check mark whether the Registrant is a shell company (as defined by Rule 12b-2 of the Act) Yes  ☐    No  ☒.

As of June 30, 2017, the last business day of the Registrant’s most recently completed second fiscal quarter, the
aggregate market value of the common stock of Registrant held by non-affiliates, based upon the closing sales price
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for the Registrant’s common stock for such date, as quoted on the Nasdaq Global Select Market, was approximately
$468.3 million. Shares of common stock held by each officer and director and by each person who owned 5% or more
of the outstanding common stock have been excluded because such persons may be deemed to be “affiliates” as that
term is defined under the rules and regulations of the Exchange Act. This determination of affiliate status is not
necessarily a conclusive determination for any other purpose.

The number of shares of the Registrant’s common stock outstanding as of February 20, 2018 was 23,761,304.

DOCUMENTS INCORPORATED BY REFERENCE

The Registrant has incorporated by reference into Part III of this Annual Report on Form 10-K portions of its Proxy
Statement for its 2018 Annual Meeting of Stockholders to be filed pursuant to Regulation 14A. The Proxy Statement
will be filed within 120 days of Registrant’s fiscal year ended December 30, 2017. 
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CAUTIONARY INFORMATION REGARDING FORWARD-LOOKING STATEMENTS

This Annual Report on Form 10-K for the year ended December 30, 2017, or “Form 10-K,” contains forward-looking
statements concerning our business, operations, and financial performance and condition as well as our plans,
objectives, and expectations for business operations and financial performance and condition. Any statements
contained herein that are not of historical facts may be deemed to be forward-looking statements. You can identify
these statements by words such as “anticipate,” “believe,” “could,” “estimate,” “expect,” “intend,” “may,” “plan,” “should,” “will,” “would,”
and other similar expressions that are predictions of or indicate future events and future trends. These forward-looking
statements are based on current expectations, estimates, forecasts, and projections about our business and the industry
in which we operate and management's beliefs and assumptions and are not guarantees of future performance or
development and involve known and unknown risks, uncertainties, and other factors that are in some cases beyond our
control. As a result, any or all of our forward-looking statements in this Form 10-K may turn out to be inaccurate.
Factors that could materially affect our business operations and financial performance and condition include, but are
not limited to, those risks and uncertainties described herein under “Item 1A - Risk Factors.” You are urged to consider
these factors carefully in evaluating the forward-looking statements and are cautioned not to place undue reliance on
the forward-looking statements. The forward-looking statements are based on information available to us as of the
filing date of this Form 10-K. Unless required by law, we do not intend to publicly update or revise any
forward-looking statements to reflect new information or future events or otherwise. You should, however, review the
factors and risks we describe in the reports we will file from time to time with the Securities and Exchange
Commission, or SEC, after the date of this Form 10-K.

3
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PART I

ITEM 1. BUSINESS
Overview

Nanometrics Incorporated and its subsidiaries (“Nanometrics”, the “Company”, or “we”) is a leading provider of advanced,
high-performance process control metrology and inspection systems used primarily in the fabrication of
semiconductors and other solid-state devices, including sensors, optoelectronic devices, high-brightness LEDs,
discretes, and data storages components. Our automated and integrated metrology systems measure critical
dimensions, device structures, topography and various thin film properties, including three-dimensional features and
film thickness, as well as optical, electrical and material properties. Our process control solutions are deployed
throughout the fabrication process, from front-end-of-line substrate manufacturing, to high-volume production of
semiconductors and other devices, to advanced three-dimensional wafer-level packaging applications. Our systems
enable advanced process control for device manufacturers, providing improved device yield at reduced manufacturing
cycle time, supporting the accelerated product life cycles in the semiconductor and other device markets.

We were incorporated in California in 1975, and reincorporated in Delaware in 2006. We have been publicly traded
since 1984 (Nasdaq: NANO). We have an extensive installed base of thousands of systems in the majority of
advanced semiconductor device production factories worldwide. Our major customers include Samsung Electronics
Co. Ltd., SK Hynix Semiconductor, Inc., Micron Technology, Inc., Intel Corporation, Toshiba Corporation and
Taiwan Semiconductor Manufacturing Company Limited.

Additional information about us is available on our website at http://www.nanometrics.com. The information that can
be accessed through our website, however, is not part of this Annual Report. The investor relations section of our
website is located at http://www.nanometrics.com/investor.html. Our Annual Reports on Form 10-K, Quarterly
Reports on Form 10-Q, Current Reports on Form 8-K and any amendments to those reports are available on the
investor relations section of our website free of charge as soon as reasonably practicable after we electronically file or
furnish such materials to the United States Securities and Exchange Commission (“SEC”). In addition, the reports and
materials that we file with the SEC are available at the SEC's website (http://www.sec.gov) and at the SEC's Public
Reference Room at 100 F Street, NE, Washington DC 20549. Interested parties may obtain information on the
operation of the Public Reference Room by calling the SEC at 1-800-SEC-0330.

Industry Background

We participate in the sale, design, manufacture, marketing and support of process control systems for optical critical
dimension metrology, thin film metrology, wafer defect inspection, and advanced analytics used for semiconductor
manufacturing. Semiconductors, primarily packaged as integrated circuits within electronic devices, include consumer
electronics, server and enterprise systems, mobile computing (including smart phones and tablets), data storage
devices, and embedded automotive and control systems. Integrated circuits are made up of semiconductor material
layers integrating millions or billions of transistors and other electronic components, connected through a complex
wiring scheme of small copper wires, ultimately packaged into thin form factors to be mounted on circuit boards or
other substrates. Our core focus is the measurement and control of the structure, composition, and geometry of the
devices from the transistor layer through advanced wafer-level packaging to improve device performance and
manufacturing yields. Our end customers manufacture many types of integrated circuits for a multitude of
applications, each having unique manufacturing challenges. This includes integrated circuits to enable information
processing and management (logic integrated circuits), memory storage (NAND, 3D-NAND, NOR, and DRAM),
analog devices (e.g., Wi-Fi and 4G radio integrated circuits, power devices) MEMS sensor devices (accelerometers,
pressure sensors, microphones), image sensors, thin film head components for hard disk drives and alternative energy
devices such as LEDs, power inverters and solar cells.
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Demand for our products continues to be driven by our customers' desire for higher overall chip performance,
including improvements in power efficiency, logic processing capability, data storage volume and manufacturing
yield. To achieve these goals, our customers have increased their use of more complex materials and processing
methods in their manufacturing flow. The majority of our chip customers manufacture devices in production runs
defined by the smallest printed feature and the associated circuit manufacturing methods, known as a technology
node, which are measured in nanometers ("nm"), or one-billionth of a meter. Current volume production is running
from 28nm down to the 10nm nodes across foundry and logic devices, transitioning from 20nm to 1Xnm for DRAM
memory (where X is IDM dependent and may be as low as 17nm), and third generation 3D-NAND with up to 64
layers of storage transistors. Our customers continue to develop next generation devices such as 7nm and 5nm devices
in logic and foundry, shrink DRAM below the 17nm node, and scale 3D-NAND devices to 96 layers and beyond. In
some cases, our customers are implementing new materials and methods in high volume manufacturing, including
materials and device architectures to reduce power consumption, stacked memory devices including 3D-NAND, and
advanced interconnect wiring schemes. To shrink features, new methods, including multiple patterning lithography
and extreme ultra-violet lithography (EUV), have been developed. Additional innovation continues in Data Storage,
Power Devices, MEMS, and Image Sensors. We believe the use of these new materials and manufacturing methods
has increased demand for our products.

4
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Our Business

We offer a diverse line of process control products and technologies to address the manufacturing requirements of the
semiconductor (and other solid-state device) manufacturing industry. Our metrology systems measure and
characterize the physical dimensions, material composition, optical and electrical characteristics and other critical
parameters of solid state devices, from initial wafer substrate manufacturing through final packaging.

We are continually working to strengthen our competitive position by developing innovative technologies and
products in our market segment. We have expanded our product offerings to address growing applications within the
semiconductor manufacturing and adjacent industries. In pursuit of our goals, we have:

•Introduced new products, applications, and upgrades in every core product line and primary market served;
•Diversified our product line and strengthened our position with our top customers securing tool of record positions of
one or more products in each of the top six customers (as defined by capital expenditures for wafer fab equipment),
who combined represent more than 80% of all wafer fab equipment expenditures; and
•Continued development of new measurement and inspection technologies for advanced fabrication processes.
Nanometrics Products

We offer a diverse line of systems to address the broad range of process control requirements of the semiconductor
manufacturing industry. In addition, we believe that our product development and engineering expertise and strategic
acquisitions will enable us to develop and offer advanced process control solutions that, in the future, should address
industry advancement and trends.

Automated Systems

Our automated systems primarily consist of fully automated metrology systems that are employed in semiconductor
production environments. The Atlas® III, Atlas II+, and Atlas XP+ represent our line of high-performance metrology
systems providing optical critical dimension (“OCD”®), thin film metrology and wafer stress for transistor and
interconnect metrology applications. The thin film and OCD technology is supported by our suite of solutions
including our NanoDiffract® software SpectraProbe™ software and NanoGen™ scalable computing engine that enables
visualization, modeling, and analysis of complex structures. The UniFire™ system measures multiple parameters at any
given process step in the advanced packaging process flow for critical dimension, overlay, and topography
applications and has recently added inspection capabilities for both front-end of line patterned wafer and advanced
packaging related applications.

Integrated Systems

Our integrated metrology (“IM”) systems are installed directly onto wafer processing equipment to provide near
real-time measurements for improved process control and maximum throughput. Our IM systems are sold directly to
end user customers. The IMPULSE®+ and IMPULSE represent our latest metrology platform for OCD, and thin film
metrology, and have been successfully qualified on numerous independent Wafer Fabrication Equipment Suppliers’
platforms. Our NanoCD suite of solutions is sold in conjunction with our IMPULSE systems. Our Trajectory® system
provides in-line measurement of layers in thin film thickness and composition in semiconductor applications and is
qualified in production with major device makers.

5
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Software

NanoDiffract® is a modeling, visualization and analysis software that takes signals from the automated and integrated
metrology systems providing critical dimension, thickness, and optical properties from in line measurements. The
software has an intuitive three-dimensional modeling interface to provide visualization of today’s advanced and
complex semiconductor devices. There are proprietary fitting algorithms in NanoDiffract that enable very accurate
and very fast calculations for signal processing for high fidelity model based measurements.

SpectraProbe™ is a model-less fitting engine that enables fast time to solution for in-line excursion detection and
control. SpectraProbe complements the high-fidelity modeling of NanoDiffract with a simple machine learning
interface for rapid recipe deployment. SpectraProbe expands the types of structures that can be used for metrology and
control including in-die and on-device areas. Both analysis packages are supported by the automated and integrated
systems, can be deployed in run-time environments and support off-line processing as part of a factory control
solution when deployed on NanoCentral and NanoGen servers.

NanoGen is an enterprise scale computing hardware system that is deployed to run the computing intensive analysis
software. NanoGen leverages commercial server chips and networking architecture and is optimized to support the
workload of NanoDiffract analysis. NanoCentral is a fab based networking and server system providing connectivity
and compute support to SpectraProbe and connected measurement systems including Atlas and Impulse products

Materials Characterization

Our materials characterization products include systems that are used to monitor the physical, optical, electrical and
material characteristics of discrete electronic industry, opto-electronic, HB-LED (high brightness LEDs), solar PV
(solar photovoltaics), compound semiconductor, strained silicon and silicon-on-insulator (“SOI”) devices, including
composition, crystal structure, layer thickness, dopant concentration, contamination and electron mobility.

The RPMBlue™ is our photoluminescence mapping system designed specifically for the HB-LED market, and is
complemented by the RPMBlue-FS, enabling a breadth of research and development configurability. We sell
Fourier-Transform Infrared (“FTIR”) automated and manual systems in the QS2200/3300 and QS1200 respectively for
substitute quality and epitaxial thickness metrology. The NanoSpec® line, including the NanoSpec II, supports thin
film measurement across all applications in both low volume production and research applications.

Our process control systems can be categorized as follows:

System Market Applications
Automated Systems
Atlas III, Atlas II+/Atlas XP+ Semiconductor Film Thickness, Film Stress, CD
UniFire Semiconductor Film Thickness, Overlay, CD, and Advanced Packaging

Applications, Inspection
Integrated Systems
IMPULSE/IMPULSE+ Semiconductor Film Thickness, CD
Trajectory Semiconductor, Solar

PV
Film Thickness, Composition

Analysis Software and Computing
Systems
NanoDiffract Semiconductor OCD

Edgar Filing: NANOMETRICS INC - Form 10-K

10



SpectraProbe Semiconductor Excursion Control Film Thickness & OCD
NanoGen/NanoCentral Semiconductor Compute Hardware for NanoDiffract & SpectraProbe
6
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Materials Characterization
Systems
ECVPro Compound Semiconductor, Solar PV,

HB-LED
Electrical Properties

HL5500 Compound Semiconductor, Solar PV,
HB-LED

Electrical Properties

QS1200 Substrate Semiconductor, Solar PV Substrate Properties, Film Composition and
Thickness

QS2200/3300 Substrate Semiconductor Substrate Properties, Film Composition
NanoSpec® II Semiconductor Film Thickness (Tabletop)
RPMBlueTM HB-LED Epitaxial Layer Properties
Stratus Semiconductor Substrate Properties, Film Composition and

Thickness (Tabletop)
See Note 14 of our consolidated financial statements in Item 8, "Financial Statements and Supplementary Data," for
revenues by product type, which information is incorporated by reference here.

Customers

We sell our metrology and inspection systems worldwide to semiconductor manufacturers, and producers of solid
state devices. The majority of our systems are sold to customers located in Asia and the United States.

The following customers accounted for 10% or more of our total net revenues:

Years Ended
December
30,
2017

December 31,
2016

December 26,
2015

Samsung Electronics Co. Ltd. 26% ***
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