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Abstracts

Discrete devices are fundamental single-function semiconductor components, such as

diodes, transistors, and thyristors. Unlike complex integrated circuits (ICs) that contain

millions or billions of components, discrete devices perform a single, specific electronic

function. They are the essential building blocks for power management, signal

amplification, switching, and circuit protection in nearly every electronic system. Their

role is particularly critical in power electronics, where they manage the flow and

conversion of electrical energy.

The global market for discrete devices is on a robust growth trajectory, driven by secular

trends in electrification, energy efficiency, and automation. The market size is estimated

to be between USD 28.1 billion and USD 53.2 billion in 2026. Propelled by strong

demand across key sectors, the market is projected to expand at a Compound Annual

Growth Rate (CAGR) of 5% to 8% through 2031. This growth is underpinned by the

increasing semiconductor content in electric vehicles (EVs), the expansion of renewable

energy infrastructure, the proliferation of high-efficiency power supplies for data centers

and AI, and the ongoing demand from industrial and consumer electronics.

Regional Market Analysis

Asia-Pacific: The Asia-Pacific region stands as the largest and one of the fastest-

growing markets for discrete devices. Its dominance is anchored by the massive

electronics manufacturing ecosystem in China, Japan, South Korea, and

Taiwan, China. China is a pivotal market, with government policies fostering

rapid growth in the EV industry and renewable energy installations, creating

immense domestic demand. Japan and South Korea are home to leading

automotive and consumer electronics manufacturers, driving demand for high-
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performance and reliable discrete components. The region is also

witnessing the rise of strong local semiconductor companies, which are

increasingly competing on a global scale.

Europe: Europe represents a significant market, characterized by its strong and

innovative automotive and industrial sectors. Germany, in particular, is a hub for

premium automakers and industrial automation leaders. The region's stringent

environmental regulations and ambitious decarbonization goals are powerful

catalysts for the adoption of EVs and energy-efficient industrial solutions, both of

which are heavily reliant on advanced power discrete devices. European

semiconductor giants like Infineon and STMicroelectronics are at the forefront of

developing next-generation power technologies to serve these demanding

applications.

North America: The North American market is driven by innovation in high-

performance computing, automotive electrification, and the aerospace and

defense industries. The United States is a key market, with a growing focus on

rebuilding its domestic semiconductor manufacturing capabilities, supported by

initiatives like the CHIPS and Science Act. This is expected to bolster the supply

chain for foundational semiconductors, including discrete devices critical for

national security and key industries. The region's leadership in EV design and

the rapid expansion of data center infrastructure further fuel demand for high-

efficiency power semiconductors.

South America and MEA (Middle East & Africa): These regions constitute

smaller but emerging markets for discrete devices. Growth is primarily linked to

infrastructure development, increasing industrialization, and the rising adoption

of consumer electronics and automotive technologies.

Market Segmentation by Type

Transistors: This is the largest and most dynamic segment within the discrete

device market.

MOSFETs (Metal-Oxide-Semiconductor Field-Effect Transistors): Power

MOSFETs are ubiquitous in applications requiring fast and efficient

switching, such as power supplies, automotive electronics (e.g., body

control modules, DC-DC converters), and motor control. The
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development of wide-bandgap (WBG) MOSFETs, particularly those

based on Silicon Carbide (SiC) and Gallium Nitride (GaN), is a key trend.

SiC MOSFETs are gaining significant traction in high-voltage

applications like EV traction inverters and on-board chargers, while GaN

transistors are excelling in high-frequency applications like fast chargers

and data center power supplies.

IGBTs (Insulated-Gate Bipolar Transistors): IGBTs remain the

technology of choice for high-power, high-voltage applications. They are

critical components in industrial motor drives, renewable energy inverters

(solar and wind), and EV traction inverters. While facing competition from

SiC MOSFETs in some areas, IGBTs continue to evolve and offer a cost-

effective and robust solution for many high-power systems.

Diodes: This segment includes a wide variety of components like rectifiers,

Zener diodes, and Transient Voltage Suppression (TVS) diodes. They are

essential for power conversion (AC to DC), voltage regulation, and protecting

circuits from overvoltage events. High-power rectifiers and fast-recovery diodes

are indispensable in power supplies, automotive systems, and industrial

equipment.

Thyristors: Thyristors (including Silicon-Controlled Rectifiers or SCRs) are used

for controlling high-power AC and DC loads. While a more mature technology,

they remain vital in heavy industrial applications such as motor control, industrial

heating, and power grid management due to their robustness and ability to

handle very high currents.

Market Segmentation by Application

Automotive: The automotive sector is the most significant growth driver for the

discrete device market. The transition to electric vehicles is creating

unprecedented demand for power semiconductors. Key applications include

traction inverters, on-board chargers (OBCs), DC-DC converters, and battery

management systems (BMS). Furthermore, the increasing complexity of

Advanced Driver-Assistance Systems (ADAS) and in-vehicle infotainment adds

to the overall semiconductor content per vehicle.

Industrial: This diverse segment includes factory automation, robotics,
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renewable energy systems (solar and wind inverters), and power grid

infrastructure. Industrial applications demand high reliability, efficiency, and

longevity from discrete components used in motor drives, power conversion, and

control systems.

Power Supply and Computing: The explosive growth of cloud computing and

artificial intelligence (AI) has led to a surge in the construction of large-scale

data centers. These facilities require highly efficient and power-dense AC-DC

and DC-DC power supplies to minimize energy consumption and operating

costs, driving strong demand for advanced power discretes like GaN and SiC

devices.

Consumer Electronics: This high-volume market includes smartphones, laptops,

home appliances, and power adapters. A key trend is the adoption of fast-

charging technologies (e.g., USB Power Delivery), which relies on more efficient

and compact power components, creating opportunities for GaN-based

transistors.

Communication: Telecommunications infrastructure, particularly 5G base

stations, requires efficient power management solutions to handle high data

rates and power consumption. Discrete devices are crucial in the power supplies

that energize this equipment.

Value Chain Analysis

The discrete device value chain involves a series of complex and specialized stages:

Upstream: This stage involves the supply of raw materials and specialized

equipment. Key inputs include high-purity silicon wafers and, increasingly, wide-

bandgap substrate materials like silicon carbide and gallium nitride. The

availability and cost of these substrates, especially for SiC, are critical factors

influencing the industry. This level also includes suppliers of manufacturing

equipment for processes like lithography, etching, and deposition.

Midstream (Design and Manufacturing): This is the core of the value chain

where the discrete device companies operate.

Design & Engineering: Companies invest heavily in R&D to design new
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device architectures that improve performance metrics like efficiency,

power density, and thermal management.

Wafer Fabrication: This is the capital-intensive process of manufacturing

the devices on silicon or WBG wafers in highly controlled cleanroom

environments (fabs). Most major discrete players are Integrated Device

Manufacturers (IDMs), operating their own fabs. The recent agreement

for SkyWater Technology to purchase a 200mm fab from Infineon

highlights the strategic importance of securing mature node capacity in

key regions like the U.S.

Assembly, Packaging, and Testing: After fabrication, the wafers are

diced into individual chips, which are then encapsulated in packages for

protection and electrical connection. The package design is critical for

thermal performance and reliability. Finally, each device undergoes

rigorous testing to ensure it meets specifications.

Downstream: This stage includes distribution channels and end-users. Large

distributors play a crucial role in managing inventory and supplying components

to a broad base of customers. The final customers are the Original Equipment

Manufacturers (OEMs) who integrate the discrete devices into their final

products, such as cars, industrial machinery, servers, and consumer goods.

Key Player Analysis

The discrete device market is competitive, with several global leaders and a host of

specialized and regional players.

Infineon Technologies AG: A global leader in power systems and IoT, Infineon

holds a commanding position in the automotive and industrial semiconductor

markets. The company offers a comprehensive portfolio of power discretes,

including IGBTs, power MOSFETs, and wide-bandgap solutions (CoolSiC™,

CoolGaN™). Its long-term supply agreement with SkyWater, following the sale of

its Austin fab, reflects a strategic move to optimize its manufacturing footprint

while ensuring a stable supply of foundational chips for key markets.

STMicroelectronics: A broad-based global semiconductor company with strong

positions in automotive, industrial, personal electronics, and communications.
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ST has a robust portfolio of discrete power devices, including its STPOWER

family of MOSFETs, IGBTs, and SiC devices. The company's strategic

acquisition of NXP's MEMS sensor business, while not a direct discrete play,

strengthens its overall offering for automotive safety and industrial systems,

where its power devices are also integral.

Onsemi: A leading supplier of intelligent power and sensing technologies,

onsemi has a sharp focus on the high-growth automotive and industrial end-

markets. The company is making aggressive investments in its silicon carbide

capabilities to capitalize on the EV revolution. Its acquisition of Qorvo's SiC

JFET business is a clear strategic move to enhance its EliteSiC portfolio and

target high-efficiency applications in AI data center power supplies and

emerging EV systems.

ROHM Semiconductor: A Japanese industry leader known for its high-quality

analog and power semiconductor devices. ROHM was an early pioneer in SiC

technology and is a leading supplier of SiC diodes and MOSFETs, particularly

for the automotive market.

Nexperia: Headquartered in the Netherlands, Nexperia is a major player in high-

volume essential semiconductors, including discretes, logic, and MOSFETs. The

company has a strong heritage from NXP and Philips and maintains a significant

manufacturing footprint, with a strong focus on efficiency and quality, particularly

for the automotive sector.

Other Notable Players: The market also includes established companies like

Vishay Intertechnology and Diodes Inc., known for their broad portfolios and

wide market reach. A dynamic ecosystem of companies from Taiwan, China,

such as PANJIT International and Taiwan Semiconductor Co. Ltd., and

mainland China, including Silan Microelectronics and Yangzhou Yangjie

Electronic Technology, are rapidly expanding their capabilities and market

share, driven by strong regional demand.

Opportunities and Challenges

Opportunities:

Vehicle Electrification: The shift from internal combustion engines to
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electric vehicles is the most powerful growth catalyst, creating massive

demand for high-voltage power discretes for powertrains and charging

infrastructure.

Energy Transition: The global push for renewable energy sources like

solar and wind power requires sophisticated power electronics, including

high-power discrete devices, for efficient energy conversion and grid

integration.

Wide-Bandgap (WBG) Technology: SiC and GaN materials enable

significant improvements in energy efficiency, power density, and system

performance, creating new markets and commanding premium prices

over traditional silicon devices.

AI and Data Center Growth: The exponential growth in data and AI

processing necessitates more powerful and efficient data centers, driving

innovation and demand for advanced power supply solutions built with

cutting-edge discrete components.

Challenges:

Supply Chain Vulnerability: The semiconductor supply chain is global

and complex, making it susceptible to disruptions from geopolitical

events, natural disasters, and raw material shortages, particularly for

specialized substrates like SiC.

High Capital Investment: Semiconductor fabrication is extremely capital-

intensive. The cost of building and equipping a new fab can run into

billions of dollars, creating a high barrier to entry and requiring

companies to carefully manage capacity and investment cycles.

Market Cyclicality: The semiconductor industry is historically prone to

cycles of boom and bust. Periods of high demand can lead to shortages

and price increases, followed by periods of over-investment and excess

inventory, which can pressure margins.

Intense Competition and Price Pressure: While high-growth areas like

SiC offer strong margins, mature product segments face constant price

pressure. The market is highly competitive, with numerous players vying
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for market share.
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