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MAJOR FINDINGS AND CONCLUSIONS

The O-S-D marketplace gained significant strength in 2017 with total sales rising 11% to set an
eighth consecutive record high level for worldwide revenues at $75.3 billion. It was the first time
in six years that all three O-S-D market segments achieved record-high annual sales, with
optoelectronics growing 9%, sensors/actuators climbing 16%, and discretes revenues increasing
11% in 2017.

Optoelectronics sales rebounded in 2017 after a rare decline in 2016. Sales recoveries were seen
in four product categories—Ilamp devices, light sensors, infrared devices, and miscellaneous “other
optoelectronics”—along with much stronger revenue growth in CMOS image sensors and laser
transmitters. Optoelectronics sales are expected to grow by about 8% in 2018 and 2019.

The sensors/actuators market climbed by 16% for the second year in a row in 2017 with strong
sales in pressure sensors (including microphone chips), accelerometers, gyroscope devices, and an
assortment of other sensors such as temperature, humidity, and gas monitoring devices. Total
sensor and actuator sales are forecast to rise 10% in 2018 followed by an 11% increase in 2019.

Discrete semiconductor sales exceeded expectations in 2017, rising more than 11%, which was
about 2.5 times this market’s average growth rate over the last 25 years. Inventory replenishment
by systems makers and rising demand for power discretes in automotive and other end-use
applications fueled revenue and unit growth across most product categories in this commodity-
filled market. Total discretes sales are forecast to rise 5% in 2018, followed by a more normal 4%
increase in 2019.

Emerging and fast-growing applications, such as LED-based lighting, 3D image recognition,
machine vision, smart-grid energy, self-driving features in cars, the Internet of Things, and multi-
sensor fusion are expected to help lift total O-S-D sales to $102.3 billion in 2022, which will
represent a CAGR of 6% from 2017.

Today's O-S-D Marketplace Structure
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Optoelectronics Market Snapshot
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increased 9% in 2017 reaching a record-high of $36.9 billion.  other flat-panel display technologies.

Solid growth was seen in CMOS image sensors, transmission

lasers, light sensors, optocouplers/optical switches, and infrared devices. No downturns are forecast in optoelectronics
through 2022 primarily because of strong demand for CMOS image sensors in embedded systems, laser transmitters in
fiber-optic networks and new 3D imaging applications as well as more normal growth in LED sales for lighting
applications. The optoelectronics market is forecast to grow by a CAGR of 7% between 2017 and 2022.
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and actuators increased 18% in 2017 to an all-time high of $11.5 12 13 14 15 16 17 18 19F 20F 20F 2F
billion. Products built with MEMS technology now generate about

83% of total sensor/actuator sales and half of this market's unit shipments. New applications in intelligent embedded
control, self-driving capabilities in cars, and the Internet of Things are expected to help expand total sensors/actuators
sales by a CAGR of 9% through 2022 with unit volumes climbing by an average rate of 11% per year.

Power Transistors Continue to Drive Growth in Discretes
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The advent of ICs has not slowed the growth of transistor products . :
. i . Small Signal Transistors

and other discretes. Only weak economic growth, which has occurred O m o 5 s 9 % o s s 0 o 11 1 s 1

in three of the past six years, seems to derail the commodity-filled

discretes market. Discretes sales climbed 11% in 2017 but are expected

to return to more normal mid-single digit percentage increases through the forecast. Discretes are seeing increased use in

automotive electronics and are needed to continue improving energy efficiency in home electronics, industrial systems, and

data-center servers. In power discretes, a revolution is underway with GaN and SiC wafer materials replacing silicon

technology for higher performance.

*Diodes, rectifiers, thyristors, and other discretes.
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