CLIENT COMPUTING GROUP

OVERVIEW
CCG is our largest business unit, delivering 52% of our revenue. The PC market remains a critical facet of
our business, providing an important source of IP, scale, and cash flow. CCG is dedicated to delivering
client computing end-user solutions, focusing on higher growth segments of 2-in-1, thin-and-light,
commercial, and gaming, as well as growing adjacencies such as WiFi and modem. CCG is the human
touchpoint in a data-centric world. We deploy platforms that connect people to data and analytics,
allowing each person to focus, create, and connect in ways that unlock their individual potential.

HIGHLIGHTS AND SEGMENT IMPERATIVES
•

Since 2014, the PC TAM has decreased by approximately 16%1, while CCG profitability has
improved by over 37%, with focus on higher growth segments and innovative form factors.

•

Delivering an annual cadence of leadership products is foundational to our business. In 2019
we will begin transitioning to 10nm products, which are expected to be on shelves for the
2019 holiday season.

•

Leveraging our engineering capabilities and working with our customers and partners, we
drive innovation across key vectors of performance, battery life, connectivity (e.g., WiFi, 5G),
graphics, form factors, and AI.

•

As a critical facet of Intel’s business, CCG is transforming the PC into the platform that
powers every person’s greatest contribution and fundamentally supports Intel’s data-centric
vision of the future.

“The PC is the human
touchpoint of our data-centric
strategy. We are committed to
making the PC the platform
that powers everyone’s
greatest contribution.”
—Gregory Bryant, CCG General
Manager

5-YEAR TRENDS
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MARKET AND BUSINESS OVERVIEW
Market trends and strategy
Overall market conditions have improved and we saw a modest growth in the PC TAM1 this year for the first time since 2011. Our
revenue in 2018 increased due to strong demand in commercial and gaming market segments, and higher demand for our highperformance processors, which more than offset declines in desktop volume. We are operating in an increasingly competitive
market, particularly in desktop. We continue to invest in product and process technology and in partnerships with our customers
to deliver platform innovation and an annual cadence of leadership products. As we move to being a data-centric company, the
PC is the connection between people, data, and analytics. It is the bridge between people and the cloud, allowing individuals to
focus, create, and connect in new ways.

FOCUS

CREATE

CONNECT

Products and competitiveness
With a focus on an annual cadence of leadership products, we seek to deliver security-enhanced solutions that continue to open
the doors for new technologies, new use cases, and new categories. We expanded our 8th generation Intel® Core™ mobile
processor U-series and Y-series families, which are optimized for mobility. These new processors have integrated Gigabit WiFi and
enable faster connectivity speeds, better performance, more intuitive voice experiences, and longer battery life for 2-in-1s and
thin-and-light laptops.
We introduced the first Intel® Core™ i9 processor for laptops, an Intel Core platform extension that brings together the benefits of
8th generation Intel Core processors with Intel® Optane™ memory, and high-performance desktop CPUs and chipsets that deliver
modern standby and ambient computing capabilities. We also announced the first 9th generation Intel® Core™ desktop
processors, including the i9-9900K gaming processor, which significantly improves performance and platform features to meet a
range of consumer needs. Additionally, we are investing in AI usages to make the client smarter, more adaptable, and more
responsive.
Our platform products continue to be enhanced by new adjacent technologies. We introduced our 6th generation LTE* modem,
the Intel® XMM™ 7660 modem, built on Intel’s 14nm process technology. We also announced our first 5G NR multi-mode product,
the Intel XMM 8160 modem, in our Intel XMM 8000 series product family. In addition, we introduced an Intel® NUC family of
products based on 8th generation Intel® Core™ processors. These mainstream products can power home theater systems, drive
content creation solutions, and serve as personal voice assistants. We also launched new Thunderbolt™ products, increasing the
presence of fast and simple connectivity in premium PCs and universal docking solutions.

1

Source: Intel calculated PC shipment estimate derived from industry analyst reports.
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FINANCIAL PERFORMANCE
CCG REVENUE $B

CCG OPERATING INCOME $B
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REVENUE SUMMARY
• First year over year PC TAM1 growth since 2011 drove an increase in notebook platform volume in 2018. We are operating in an
increasingly competitive environment, especially in desktop.
• Increased demand for performance products, and segmentation drove strong product mix and higher ASP.
• Strong demand for commercial, 2-in-1, and gaming market segments, along with higher modem share.
2018 – 2017
(Dollars in millions)

%

Desktop platform volume
Desktop platform ASP
Notebook platform volume
Notebook platform ASP
Adjacent products and other

down (6)% $
up 11%
up 4%
up 3%

Total change in revenue

2017 – 2016

$ Impact

$

%

$ Impact

(608) down (5)% $
1,181
flat —%
839
up 5%
677
up 2%
912
3,001

$

(686)
(38)
885
326
608
1,095

OPERATING INCOME SUMMARY
Operating income increased 10% from 2017 to 2018, primarily due to higher gross margin from platform products. CCG achieved
better operating efficiency with lower spending while continuing to invest in growth areas.
(In Millions)

$ 14,222
2,080
235
(690)
(225)
(97)
$ 12,919
1,135
635
630
(430)
303
$ 10,646
1

2018 Operating Income
Higher gross margin from CCG platform revenue
Lower operating expenses
Higher platform unit cost due to increased mix to performance products
Higher period charges, primarily due to reserved non-qualified platform product as we ramp 10nm
Other
2017 Operating Income
Lower platform unit cost, primarily on 14nm cost improvement
Higher gross margin from platform revenue
Lower operating expenses and share of technology development and MG&A costs
Period charges primarily associated with engineering samples and higher initial production costs from 10nm products
Other
2016 Operating Income

Source: Intel calculated PC TAM derived from industry analyst reports and internal estimates.
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DATA CENTER GROUP

OVERVIEW
DCG develops workload-optimized platforms for compute, storage, and network functions. Customers
include cloud service providers, enterprise and government, and communications service providers. In
2018, DCG continued to grow faster than Intel as a whole, generating over 30% of our total revenue.
Growth was fueled by strong demand in key workloads like AI and network function virtualization in
the cloud service provider and communications service provider market segments.

HIGHLIGHTS AND SEGMENT IMPERATIVES
•

DCG had record revenue and operating income in 2018. Customer transition to Intel® Xeon®
Scalable processors and higher demand across cloud and communication service providers
contributed to the growth.

•

Adjacent products collectively grew revenue at double digits. Silicon photonics led the
adjacencies with significant revenue growth year over year.

•

We see significant opportunities in cloud, networking, AI, and data analytics. As we
broadened our product offerings and continued to innovate, the data center market TAM1
expanded to over $70 billion in 2018 and is expected to grow to over $90 billion by 2022.

•

We shipped the second generation Intel® Xeon® Scalable processors and Intel® Optane™ DC
persistent memory for the data center.

“Our workload-optimized,
broad portfolio strategy
uniquely positions us to
enable the global appetite to
move, store, and process
data.”
—Navin Shenoy, DCG General
Manager
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MARKET AND BUSINESS OVERVIEW
Market trends and strategy
Data is a significant force in society today, and data is
generated by intelligent and connected devices and
infrastructures, such as phones and automated factories.
Data is transmitted through network infrastructure,
processed, and analyzed to become real-time information.
This real-time information enables actionable insights and
is the lifeblood for the future of technology innovation in
areas such as AI.
Our thesis is that the massive growth of data worldwide
will increase demand to process, analyze, store, and move
data. We are one of the few companies that touches every
part of the data revolution, and we’ve invested both
organically and acquisitively to capitalize on these
demands. We expect the growth momentum in DCG and
the other data-centric businesses to continue in the long
term.
DCG focuses on three market segments: cloud service providers, enterprise and government, and communication service providers. In
2018, cloud revenue grew as service providers continued to invest in infrastructure to meet the explosive demand for digital services, AI,
and data analytics. Enterprise and government revenue was stable, driven by macro environment strength and increased deployment of
hybrid cloud solutions and data-intensive workloads. Compared to 2017, where we saw workload migration as the main force of cloud
growth, we now see new services as the primary drivers to public cloud demand while enterprise increased on-premises investments,
including hybrid and private cloud deployments. In the communication service provider segment, we gained market segment share as
customers chose to virtualize and transform their networks and prepare for the 5G transition using Intel® architecture.

Products and competitiveness
We offer a broad portfolio of platforms and technologies designed to provide workload-optimized performance across compute,
storage, and network. These offerings span the full spectrum from the data center core to the network edge. In addition, DCG
focuses on lowering the total cost of ownership and on other specific workload optimizations for the enterprise, cloud service
provider, and communications service provider market segments, with hardware-enhanced performance, security features, and
reliability. DCG’s platform value can be extended through Intel adjacent products such as FPGAs and SSDs.
In 2018, we began shipping for revenue the second generation Intel Xeon Scalable processors, formerly code-named Cascade
Lake, and they will launch in 2019. The new product delivers performance improvement over the prior generation on popular
workloads, includes hardware-based mitigations for certain side-channel vulnerabilities, and introduces new capabilities with
support for Intel Optane DC persistent memory. The combination of Intel Xeon processors and Intel Optane memory significantly
boosted overall system performance and reduced total cost of ownership compared to the prior generation.
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FINANCIAL PERFORMANCE
DCG REVENUE $B

DCG OPERATING INCOME $B
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REVENUE SUMMARY
• Platform volume growth primarily from cloud and communication service provider market segments, with higher platform ASPs
from the adoption of 14nm Intel® Xeon® Scalable processors.
• Adjacent growth driven by the continued expansion of silicon photonics and Intel Optane memory technology in 2018.
• When comparing 2018 to 2017, revenue from cloud service providers was up 40%, enterprise and government was up 2%, and
communication service providers was up 25% (up 28%, down 3%, and up 15%, respectively, when comparing 2017 to 2016). In
Q4 2018, we saw all DCG market segments were impacted by weakness in China demand and some cloud customers absorbing
existing capacity.
2018 – 2017
(Dollars in millions)

% Growth

Platform volume1

up 13%

2017 – 2016

$ Impact

$

2,334

% Growth

up 5%

$ Impact

$

801

Platform ASP

up 7%

1,382

up 4%

743

Adjacent Products

up 13%

211

up 21%

284

Total change in revenue

$

3,927

$

1,828

OPERATING INCOME SUMMARY
Operating income increased 37% year over year, reaching an operating margin of 50% in 2018.
(In Millions)

$ 11,476

2018 Operating Income

3,445 Higher gross margin from platform revenue
(350) Higher platform unit cost
(14) Other
$

$

1

8,395

2017 Operating Income

1,450
215
(585)
(315)
110

Higher gross margin from DCG platform revenue
Lower period charges associated with product warranty and IP agreements incurred in 2016
Higher factory start-up costs, primarily driven by the ramp of our 10nm process technology
Higher DCG spending and share of technology development and MG&A costs
Other

7,520

2016 Operating Income

DCG platform products are sold across the cloud service provider, communication service provider, and enterprise and government market
segments.
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internet of things group

OVERVIEW
IOTG develops high-performance compute for targeted verticals and embedded markets.
Our customers include retailers, manufacturers, health care providers, energy companies,
automakers, and governments. We facilitate our customers creating, storing, and
processing data generated by connected devices to accelerate business transformations.

HIGHLIGHTS AND SEGMENT IMPERATIVES
•

IOTG achieved record revenue and operating income in 2018 on broad business
strength and growing demand for edge computing and computer vision-based
applications.

•

Since 2014, IOTG has had average revenue growth of 14% and operating income
growth of 15% per year. As we broaden our product offerings to meet market
demand for Internet of Things solutions, our TAM is expected to reach
approximately $30 billion by 20221.

•

We see significant opportunity for growth driven by an architectural shift toward
edge computing, which extends applications, data, and compute from centralized
points to be closer to the source inputs, enabling compute-hungry Internet of
Things applications.

•

In 2018, we launched hardware solutions such as the Intel® Vision Accelerator
Design Products and software solutions like the Intel® Distribution of OpenVINO™
toolkit to accelerate market adoption of computer vision and AI applications.

“Industries are undergoing data-driven
digital transformations fueled by the
Internet of Things. We work with our
partners’ ecosystems to build
end-to-end solutions that provide
solid business results today and lay
the foundation for a more
autonomous tomorrow.”
—Tom Lantzsch, IOTG General Manager

5-YEAR TRENDS
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MARKET AND BUSINESS OVERVIEW
Market trends and strategy
The world is becoming smarter, more connected, and more data driven, and the Internet of Things sits at the center of this global
digital transformation. Through a robust network of devices, software, networks, and sensors, the Internet of Things is
transforming the way businesses create products, deliver services, and conduct operations—from schools and hospitals, to
retailers and smart factories. Internet of Things-based solutions represent one of the fastest growing segments within the
semiconductor industry, with 10% CAGR forecast from 2018 to 20221. However, the Internet of Things is a highly fragmented
market with a diverse collection of competitors, products, and vertical segments. As such, IOTG specifically focuses on market
sectors such as retail, industrial, and smart infrastructure/cities that align well with Intel’s ability to provide high-performance
computing solutions.

retail

Retailers are under tremendous
pressure to compete in the age of
accelerated digital disruption brought
on by connected consumers and
online shopping. We are helping
retailers turn their data into powerful
new insights. The results are highly
curated experiences, improved
inventory and supply chain
efficiencies, and precision marketing.

VISION

SMART INFRASTRUCTURE

INduSTRIAL

The industrial Internet of Things
involves making operations smarter,
more connected, and, ultimately,
autonomous. We enhance
collaboration between humans,
machines, and enterprise systems
from the supply chain to the factory
floor. Example use cases include
predictive maintenance, machine
vision, robotics, quality control, and
defect detection.

Infrastructure providers and cities are
seeking the best ways to use Internet
of Things technology to enhance
quality of services, improve public
safety, reduce congestion, and
achieve new levels of efficiency. We
help cities and service providers turn
data into actionable insights to enable
smarter, safer and more efficient
solutions.

By 2021, we expect approximately 80% of data traffic will be video2. Processing highquality video requires the ability to rapidly analyze vast streams of data near the
source and respond in real time, moving only relevant insights to the cloud. To
process video data efficiently, our customers need the right solution for the job. We
offer a broad range of hardware, software tools, and ecosystem programs to help
scale vision technology across Internet of Things verticals and match specific needs
with the right performance, cost, and power efficiency at every point in an Internet of
Things architecture. Use cases include machine vision, industrial automation, and
intelligent traffic management and pedestrian safety.

Products and competitiveness
IOTG utilizes adjacent products across Intel while making the investments needed to adapt products to the specific requirements
for our vertical segments. We offer end-to-end solutions with our wide spectrum of products, including Intel Atom® and Intel®
Xeon® processor-based computing, wireless connectivity, FPGAs, Movidius VPUs, and developer tools such as the OpenVINO™
software toolkit. IOTG product development focuses on addressing the key challenges businesses face when implementing
Internet of Things solutions, including interoperability, connectivity, safety, security, industrial use conditions, and long life
support.
IOTG enables a global ecosystem of industry partners, developers, and innovators to create solutions based on our products that
accelerate return on investment and time-to-value for end customers. These Intel® Internet of Things Market Ready Solutions are
vetted and tested in the market, scalable, repeatable, commercially available, and fully supported through our ecosystem
partners. These solutions can help streamline operations, automate manual tasks, provide insights from data, and more.

1
2

Source: Intel calculated Internet of Things TAM CAGR derived from industry analyst reports.
Source: Cisco Visual Networking Index: Forecast and Trends, 2017-2022, updated November 26, 2018.
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FINANCIAL PERFORMANCE
IOTG REVENUE $B

IOTG OPERATING INCOME $B
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REVENUE SUMMARY
2018 – 2017
Net revenue increased $286 million, or 9%, driven by $632 million higher IOTG platform unit sales, offset by $212 million mix of
platform products sold and $134 million lower adjacent revenue due to the divestiture of Wind River in June 2018. After adjusting
for Wind River, IOTG revenue grew $447 million, or 16%, year over year. Revenue grew due to strength across the retail, industrial,
video, and other market segments.
2017 – 2016
Net revenue increased $531 million, driven by $329 million higher IOTG platform unit sales and $176 million growth in IOTG
adjacent products, including $74 million from milestone-based revenue. Revenue grew across the retail, industrial, and smart
video market segments.

OPERATING INCOME SUMMARY
2018 – 2017
Operating income increased $330 million due to higher revenue and lower spending as we reprioritized investments within the
automotive business and Wind River.
2017 – 2016
Operating income increased $65 million due to higher revenue offset by higher investment in growth areas such as automotive,
and by increased share of technology development and MG&A costs.

MD&A

Segment Trends and Results

31

NON-VOLATILE MEMORY SOLUTIONS GROUP

OVERVIEW
NSG’s core offerings include Intel® Optane™ and Intel® 3D NAND technologies, driving innovation in
SSDs and next-generation memory and storage products. Our customers include enterprise and cloudbased data centers, users of business and consumer desktops and laptops, and a variety of Internet of
Things application providers. We are ramping 64-layer (64L) triple-level cell (TLC) and quad-level cell
(QLC) NAND technologies, and Intel Optane technology in innovative new form factors and densities to
address the challenges our customers face in a rapidly evolving technological landscape.

HIGHLIGHTS AND SEGMENT IMPERATIVES
•

Achieved more than 20% revenue growth in 2018 and drove improvements in operating
margins by approximately $250 million to approximately break even for 2018.

•

Introduced the industry’s first PCIe*-based QLC SSD and grew our Intel® Optane™ and
NAND product lines with a focus on new densities and innovative form factors in 2018,
resulting in 64L products making up more than half of our sales volume.

•

Announced the release of Intel® Optane™ DC Persistent memory, available on nextgeneration Intel® Xeon® processors for datacenters—which is redefining the memory/
storage hierarchy and bringing persistent, large-scale, memory closer to the processor.

•

During 2018, Intel and Micron announced they will independently develop future
generations of 3D NAND and 3D XPoint technology and in January 2019, Micron called
our interest in IMFT. The IMFT agreement provides for supply for up to one year after the
close of the transaction.

“Our Optane™ technology
products are critical to helping
our customers analyze valuable
data in ways that allow real time
business impact and our Intel
QLC 3D NAND products enable
them to store more data for cost
effective analysis.”
—Rob Crooke, NSG General Manager
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MARKET AND BUSINESS OVERVIEW
Market trends and strategy
As technology penetration continues to grow worldwide, the amount of data that is produced has grown exponentially. Audio,
video, and sensory data is produced and collected by a vast array of devices that require a significant increase in storage and
memory technology. This has resulted in the storage and memory TAM growing to approximately $180 billion in 2018, a 25%
increase from 20171. Our focus continues to be within the high-performance compute, financial services, cloud service provider,
and Internet usage markets. NSG delivered over 20% annual revenue growth and improved profitability to break even for 2018.
With data growth expanding, our customers face the challenge of ensuring that critical, or “hot,” data is close to the CPU for rapid
access. Our innovations in technology address the need for various storage tiers, based on different usages, while keeping a focus
on performance and cost. As customers look to improve the performance of their storage and memory devices, NSG is seeing and
leading a transition to the PCIe* interface with Non-Volatile Memory Express* for SSDs, as well as efficiency and game-changing
form factors like the “ruler” based on EDSFF.

Improving caching and
storage performance

Products and competitiveness
The acceleration in data growth across our customer base requires significant innovation in storage and memory technology. Our
storage and memory roadmap has led the way in reimagining usages and architecting innovative solutions that have disrupted the
industry with 64L 3D NAND TLC and QLC solutions, as well as Intel® Optane™ technology. We have launched over 15 new products
in 2018 to keep up with the evolving business needs of our customers. These new products have driven our 64L products to be
more than half of 2018 NSG volume and a meaningful ramp in the Optane business.
A key highlight in 2018 was the announcement of Intel® Optane™ DC Persistent Memory, available on next-generation Intel® Xeon®
processor platforms for data center usages. This technology redefines the memory storage hierarchy and offers the performance
of memory with the large capacities and persistence characteristics of storage. We are also leading the way in the NAND industry
with the announcement of the first PCIe* QLC 3D NAND SSD for the Data Center and Client markets. This new technology will
enable innovative new form factors and higher capacity drives. With the addition of these new NAND and Optane product lines,
we have strengthened our commitment to driving customer value through platform-connected features and solutions.

INTEL® OPTANE™ TECHNOLOGY

1

INTEL® 3D NAND TECHNOLOGY

Source: Gartner, Inc., Forecast: DRAM Market Statistics, Worldwide, 2014-2021, 3Q18 Update, Gartner, Inc., Forecast: Hard-Disk Drives,
Worldwide, 2014-2022, 2Q18 Update, Gartner, Inc., Forecast: NAND Flash Supply and Demand, Worldwide, 1Q16-4Q18, 2Q18 Update.
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FINANCIAL PERFORMANCE
NSG REVENUE $B

NSG OPERATING INCOME $B
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REVENUE SUMMARY
2018 – 2017
Net revenue increased $787 million, driven by $2.6 billion increase in unit sales due to strong demand in data center and client
SSD and the ramp of Intel Optane technology products, partially offset by $1.8 billion lower ASP due to NAND market pricing
weakness and mix of products sold.
2017 – 2016
Net revenue increased $944 million, driven by $1.6 billion from higher unit sales due to strong demand in data center, partially
offset by $655 million lower ASP due to market conditions and the ramp of our new TLC 3D NAND product line, which has a lower
cost and ASP compared to our primary multi-level cell 3D NAND.

OPERATING INCOME SUMMARY
2018 – 2017
Operating income improved $255 million as our sales mix shifted to our latest 64L NAND and we continued to see the cost ramp
at Fab 68. The improved unit costs and higher unit sales more than offset the decline in ASP. In addition, we had a total of
$160 million earned government grants benefiting 2018.
2017 – 2016
Operating income increased $284 million, driven primarily by $725 million unit cost reductions due to the cost improvements
associated with Fab 68 and lower costs from the ramp of the Intel® 3D NAND product line compared to prior generation NAND
products. The lower unit cost impact was offset by $380 million lower gross margin from NSG revenue.
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PROGRAMMABLE SOLUTIONS GROUP

OVERVIEW
PSG offers programmable semiconductors, primarily FPGAs and related products for a broad range
of market segments, including communications, data center, industrial, and military. PSG
collaborates with the other Intel businesses to deliver FPGA acceleration in tandem with Intel
microprocessors. This “better together” integration broadens the use of FPGAs and combines the
benefits of both technologies to allow more flexibility for systems to operate with increased
efficiency and higher performance.

HIGHLIGHTS AND SEGMENT IMPERATIVES
•

PSG achieved a record design win year in 2018, driven by Intel® Arria® 10 and Intel® Stratix®
10 device families.

•

In 2018 we announced the Intel® Programmable Acceleration Card (Intel® PAC) with Intel®
Stratix®10 SX FPGA, which operates seamlessly with Intel Xeon processors and an
acceleration software stack, extending our portfolio of FPGA acceleration platforms.

•

In 2018, we acquired eASIC, a leading provider of structured application-specific integrated
circuits (ASICs). These products expand PSG’s chip portfolio to better meet customers’ needs
to further optimize cost and power. Customers have more choices and can achieve faster
time-to-market and lower development costs—including a low-cost conversion process
from FPGA to structured ASICs.

•

In 2019, PSG will continue to focus on becoming the multi-function acceleration solution of
choice for continuously evolving technologies from the edge to the cloud.

“The increased adoption of
FPGA and eASIC solutions
across data center,
networking, and IoT is driving
value to our data-centric
businesses.”
—Dan McNamara, PSG General
Manager

3-YEAR TRENDS
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MARKET AND BUSINESS OVERVIEW
Market trends and strategy
PSG delivers solutions in the programmable logic device (PLD) market, primarily FPGAs, to accelerate applications that help
secure, power, and connect billions of devices and the infrastructure of the smart, connected, data-centric world. PSG enables a
broad range of solutions targeting the data center, wireless, networking, military, medical, and industrial markets. The
configurability and efficiency of FPGAs provide advantages to enable transformative applications such as 5G wireless, network
function virtualization offload, and edge acceleration for video analytics and Industry 4.0. PSG has expanded its product portfolio
by providing Intel® PAC, complete with an acceleration software stack, enabling new customers to plug cards directly into an Intel®
Xeon® processor-based server for application accelerations in markets such as finance, genomics, video transcoding, and database
acceleration.

Products and competitiveness
With the rise of pervasive connectivity and autonomous transactions, vast networks of devices and systems are linked from the
edge through infrastructure to the cloud. The Intel® FPGA portfolio enables this transformation with discrete FPGAs and softwaredefined, hardware-based, multi-function acceleration cards that allow faster development times, high performance, and power
efficiency with lower overall total cost of ownership. In the cloud, where workloads shift dynamically and algorithms change, Intel
FPGAs are the ideal solution for adapting to new demands through reconfigurability.
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FINANCIAL PERFORMANCE
PSG REVENUE $B
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2017

2018

2016

REVENUE SUMMARY
2018 – 2017
Revenue increased $221 million, driven by growth in the data center market segment and our advanced products (28nm, 20nm,
and 14nm process technologies), which grew approximately 60% from 2017.
2017 – 2016
Revenue increased $233 million, driven by growth in industrial, military, and automotive market segments, as well as in our
advanced products and last-time buys of our legacy products. Also, a one-time $99 million deferred revenue write-down due to
the acquisition of Altera negatively impacted 2016 PSG revenue.

OPERATING INCOME SUMMARY
2018 – 2017
Operating income was flat year over year, at $466 million. Revenue increased from the growth in the data center and advanced
products, but was offset by higher costs from an unfavorable product mix and increased investments.
2017 – 2016
Operating income increased $562 million. Higher revenue and operational synergies contributed $111 million of the year over
year increase. The remainder was due to one-time acquisition-related charges, including a $99 million deferred revenue writedown with a $64 million operating income impact and an inventory valuation adjustment of approximately $387 million.
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