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STUDY GOAL AND OBJECTIVES

This report provides the industry executives with strategically significant
competitor information, analysis, insight and projection on the
competitive pattern and key companies in the industry, crucial to the
development and implementation of effective business, marketing and

R&D programs.

REPORT OBJECTIVES

€ To establish a comprehensive, factual, annually updated and cost-
effective information base on market size, competition patterns,
market segments, goals and strategies of the leading players in the
market, reviews and forecasts.

€ To assist potential market entrants in evaluating prospective
acquisition and joint venture candidates.

€ To complement the organizations’ internal competitor information
gathering efforts with strategic analysis, data interpretation and
insight.

€ To suggest for concerned investors in line with the current
development of this industry as well as the development tendency.

€ To help company to succeed in a competitive market, and

METHODOLOGY

Both primary and secondary research methodologies were used
in preparing this study. Initially, a comprehensive and exhaustive
search of the literature on this industry was conducted. These
sources included related books and journals, trade literature,
marketing literature, other product/promotional literature, annual
reports, security analyst reports, and other publications.
Subsequently, telephone interviews or email correspondence
was conducted with marketing executives etc. Other sources
included related magazines, academics, and consulting

companies.
INFORMATION SOURCES

The primary information sources include Company Reports,

and National Bureau of Statistics of China etc.
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Abstract

Gallium arsenide (GaAs), one of the most mature compound semiconductors, is an integral part of smartphone power amplifier (PA). In
2018, GaAs-based radio frequency (RF) seized over half of the GaAs wafer market. As smartphone market is being saturated and chips
become smaller in size, GaAs-based RF grows at a slower pace in recent years. Yet in the wake of 4G-to-5G evolution of communication
technology, GaAs will still play a key part in 6GHz-below frequency bands market due to its merits of high power and high linearity
needed by carrier aggregation and multiple-input and multiple-output (MIMO) technologies. Beyond that, GaAs is also applicable to
automotive electronics and military fields. In 2018, global GaAs components market boasted the total output value of USD9,519 million
including that of integrated device manufacturers (IDM), an increase of 7.8% from a year earlier.

GaAs components find wide application in smartphones, wireless communications, automotive electronics, and military area, of which
GaAs-based RF for smartphones, wireless communications led by communication base stations, automotive electronics and military
purpose occupies roughly 53.4%, 27.2%, 2.2% and 5.3% of GaAs wafer market, respectively.

As for competitive pattern, Skyworks and Qorvo grab the biggest market shares, a combined over 55%. In global GaAs wafer foundry
market which was worth USD789 million in 2018, WIN Semiconductors is the first-ranking vendor commanding 72.7% of the market in
2017.

Global and China GaAs Industry Report, 2019-2025 highlights the following:

®GaAs (definition, application, production process, technical comparison, etc.);

®Global GaAs industry (market size, supply and demand, competitive pattern, competitive products market, etc.);

®GaAs downstream industries (handset, wireless communications, etc.);

ORF front end market and segments (PA, antenna, filter, etc.);

@19 foreign and Chinese vendors (Skyworks, Qorvo, Win Semi, etc.) (profile, operation, R&D, manufacturing base and technical
characteristics, etc.).
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Global GaAs Market Size and Growth Rate, 2017-2025E
18000 1 12%
16,000 ¢
4 10%

14,000 |

12,000 | 1 8%
10,000 | g
3,000

5,000 1 4%
4,000

2 000 ef | eh B . ol 14%

0%
23 24E Z25E
. Aarket Size [LJSD mlnj =(srowth Rate

Source: Slabal and Thing Gads industny Hepart, 20719-2025 hay 20159

Copyright 2012ResearchInChina

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinthing

The Vertical Portal for China Business Intelligence

Table of contents

1 Overview of GaAs 4.6 Competition among GAAS PA, RF MEMS and CMOS PA
1.1 Introduction to GaAs

1.2 Applicat?on of GaAs . 5 GaAs Vendors

1.3 Comparlsor.1 among QaAs, GaN and SiGe 5.1 Murata

1.4 Manufacturing Technique of GaAs 5.2 Kopin

5.3 Semiconductor Division of Sumitomo Electric
5.4 Freiberger

5.5 AXT

5.6 IQE

5.7 WIN Semiconductor

2 GaAs Industry

2.1 Industry Chain of GaAs
2.2 Global Capacity of GaAs
2.3 GaAs Supply and Demand

24 Competit?ve Pattern 5.8 AWSC

25 Cor?npetmve Products Market 5.9 VPEC

251 SiC 5.10 GCS

2.5.2 GaN 5.11 TriQuint
5.12 Avago

3 Downstream Markets of GaAs 5.13 ANADIGICS

3.1 Network Devices 5.14 RFMD

3.2 Mobile Phor.we . 5.15 RDA

3.3 Global Mobile Phone Market Size 5.16 Skyworks

3.4 China Mobile Phone Industry by Region 5.17 SEDI

5.18 Hittite Microwave

4 Wireless RF System Front-End 5.19 M/A-COM Technology

4.1 RF System of Latest Mobile Phones and Tablets

4.2 Mobile Phone Filter

4.3 Mobile Phone Antenna Switch

4.4 Mobile Phone PA

4.5 Supply Relationship between Mobile Phone PA and Brands

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinthing

The Vertical Portal for China Business Intelligence

Table of contents

Comparison of Basic Physical Properties between Semiconductor Materials
Applications of Compound Semiconductors

Processing Technology of Compound Semiconductor Devices

Supply Chain of GaAs Industry

Capacity of Major Global GaAs IDM Vendors, 2012-2018

Capacity of Major Global GaAs Foundries, 2012-2018

GaAs Wafer Foundry Market, 2016-2018

Global GaAs Demand, 2013-2025

Capacity and Market Share of Global GaAs Vendors

GaAs Downstream Markets

Competitive Pattern (Including IDMs) of Global GaAs Components Market, 2018
Competitive Pattern of GaAs Wafer Foundry Market, 2018

Ranking of Global GaAs Vendors by Revenue, 2016-2018

Dropping Unit Price of Silicon Carbide Components

Structure of GaN HEMT Component

Applied Markets of GaN

GaN Downstream Markets and Their Size, 2018&2025E

Key Suppliers of GaN Components

Shipment of Global Household Wireless Network Equipment, 2013-2018
Global Enterprise-Level Network Device Shipment, 2013-2018

Global Wi-Fi Device Shipment, 2013-2018

Proportion of 4G Mobile Phone, 2013-2018

Average PA Consumption per Mobile Phone, 2013-2018

Comparison between PA Products

PA Demand from Smartphones

Global Mobile Phone Shipment, 2013-2018

China’s Mobile Phone Shipments (100 million units), 2013-2025E
Shipment of Major Global Mobile Phone Vendors, 2017-2018

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearehinLin

The Vertical Portal for China Business Intelligence

Table of contents

Operating System of Global Smart Phone, 2018

Shipment of Major Chinese Smart Phone Vendors, 2017-2018
China Mobile Phone Output by Region, 2018

Mobile Phone and Tablet — RF Framework

RF Front End Market Size, 2016-2022E

Market Size of Filters and Duplexers of Mobile Phone, 2013-2018
Market Share of Major BAW, SAW Vendors, 2018

Shipment of Antenna Switches of Mobile Phone by Technology, 2013-2018
Market Share of Major Mobile Phone Antenna Switches Producers, 2018
Revenue of Major Global Mobile Phone PA Producers, 2013-2018
Proportion of Major PA Suppliers of Samsung, 2016-2018
Proportion of Major PA Suppliers of Huawei, 2016-2018
Proportion of Major PA Suppliers of APPLE, 2016-2018

Sales and Operating Margin of Murata, FY2013-FY2018

Sales of Murata by Region, FY2013-FY2018

Revenue, New Orders and Backlog of Murata, FY2013-FY2018
Operating Income and Net Income of Murata, FY2013-FY2018
Orders of Murata by Product, FY2013-FY2018

Revenue Breakdown of Murata by Product, FY2013-FY2018
Revenue of Murata by Application, FY2013-FY2018

Market Share of Global GaAs Epilayer Vendors, FY2017-FY2018
Kopin Global Distribution

Revenue and Operating Margin of KOPIN, 2013-2018

Revenue of KOPIN by Business, 2016-2018

Revenue of KOPIN by Client, 2016-2018

Applications of Sumitomo Electric’s Main Products

Principal Business of AXT

Revenue and Operating Margin of AXT, 2013-2018

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinthing

The Vertical Portal for China Business Intelligence

Table of contents

Revenue of AXT by Product, 2013-2018

Revenue of AXT by Region, 2013-2018

Revenue and Operating Margin of IQE, 2013-2018

Revenue of IQE by Business, 2013-2018

Revenue of IQE by Region, 2013-2018

Revenue and Operating Margin of WIN Semiconductors, 2013-2018
Gross Margin, Net Income and Operating Margin of WIN Semiconductors, 2013-2018
Gross Margin and Operating Margin of WIN Semiconductors, 2013-2018
Manufacturing Capacity of WIN Semiconductors, 2013-2018
Production Yield of WIN Semiconductors, 2013-2018

Core Competitiveness of WIN Semiconductors

Technology Distribution of WIN Semiconductors

Revenue and Gross Margin of AWSC, 2013-2018

Foundry Service of AWSC

Revenue and Operating Margin of VPEC, 2013-2018

Revenue and Gross Margin of TRIQUINT, 2013-2018

Revenue of TRIQUINT by Business, 2013-2018

Mobile Phone Revenue of TRIQUINT by System, 2013-2018
Revenue of Network Division of TRIQUINT by Product

GaAs Capacity of TRIQUINT’s Texas Plant, 2016-2018

BAW Capacity of TRIQUINT'’s Texas Plant, 2016-2018

FLSAW Capacity of TRIQUINT’s Florida Plant, 2016-2018
FLIPCHIP Capacity of TRIQUINT’s Costa Rica Plant, 2016-2018
Triquint Technical Route

RF Framework Trend of Smart Phone

Revenue and Operating Margin of AVAGO, FY2013-FY2018
Revenue of AVAGO by Division, FY2013-FY2018

Revenue and Gross Margin of ANADIGICS, 2013-2018

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinthing

The Vertical Portal for China Business Intelligence

Table of contents

Revenue of ANADIGICS by Client, 2013-2018

Revenue of ANADIGICS by Business, 2013-2018

Revenue of ANADIGICS by Region, 2013-2018

Revenue and Operating Margin of RFMD, FY2013-FY2018
Revenue of RFMD by Division, FY2013-FY2018

Revenue of RFMD by Region, FY2013-FY2018

Revenue and Operating Margin of RDA, 2013-2018
Baseband Product Roadmap of RDA

Major Clients of RDA

China Market Share of RDA’s Products

Product Schedule of RDA

Revenue of RDA by Product, 2018

Revenue and Gross Margin of SKYWORKS, FY2013-FY2018
Expenditures of SKYWORKS, FY2013-FY2018

Revenue and Operating Margin of SKYWORKS, FY2013-FY2018
Revenue of SKYWORKS by Region, FY2013-FY2018
Revenue of SKYWORKS by Client, FY2013-FY2018

SEDI Wireless Products

Optics Fiber Products

Revenue and Operating Income of Hittite Microwave, 2013-2018
Revenue and Operating Income of M/A-COM, 2013-2018
Revenue of M/A-COM by Product, 2013-2018

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearchinkhing

The Vertical Portal for China Business Intelligence

How to Buy

You can place your order in the following alternative ways:

Choose type of format
1.0rder online at www.researchinchina.com

PDF (Single user license) .............. 2,500 USD
+
2.Fax order sheet to us at fax number:+86 10 82601570 Hard COPY v 2,700 USD
3. Email your order to: report@researchinchina.com PDF (Enterprisewide license).......... 3.900 USD
4. Phone us at +86 10 82600828
Party A: . . . . .
Name: % Reports will be dispatched immediately
Address:
Contact Person: Tel once full payment has been received.
E-mail: Fax
Payment may be made by wire transfer or
Party B: : : credit card via PayPal.
Name: Beijing Waterwood Technologies Co., Ltd (ResearchinChina)
Address: Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street,
Haidian District, Beijing, China 100080

Contact Liao Yan Phone: | 86-10-82600828
Person:
E-mail: report@researchinchina.com Fax: 86-10-82601570

Bank details: | Beneficial Name: Beijing Waterwood Technologies Co., Ltd

Bank Name: Bank of Communications, Beijing Branch

Bank Address: NO.1 jinxiyuan shijicheng,Landianchang,Haidian
District,Beijing

Bank Account No #: 110060668012015061217

Routing No # : 332906

Bank SWIFT Code: COMMCNSHBJG

| |
Title Format Cost um " nn

Total www. résearchinchina com

Room 801, B1, Changyuan Tiandi Building, No. 18, Suzhou Street,, Haidian District, Beijing, China 100080
Phone: +86 10 82600828 @ Fax: +86 10 82601570 @ www.researchinchina.com @ report@researchinchina.com



\esearehinLin

The Vertical Portal for China Business Intelligence

RICDB service

About ResearchinChina

ResearchInChina (www.researchinchina.com) is a leading independent provider of China business intelligence. Our
research is designed to meet the diverse planning and information needs of businesses, institutions, and professional
investors worldwide. Our services are used in a variety of ways, including strategic planning, product and sales forecasting,
risk and sensitivity management, and as investment research.

Our Major Activities

O Multi-users market reports
O Database-RICDB

O Custom Research

O Company Search

RICDB (http://www.researchinchina.com/data/database.html ), is a visible financial data base presented by map and graph
covering global and China macroeconomic data, industry data, and company data. It has included nearly 500,000 indices
(based on time series), and is continuing to update and increase. The most significant feature of this base is that the vast
majority of indices (about 400,000) can be displayed in map.

After purchase of our report, you will be automatically granted to enjoy 2 weeks trial service of RICDB for free.

After trial, you can decide to become our formal member or not. We will try our best to meet your demand. For more
information, please find at www.researchinchina.com

For any problems, please contact our service team at:
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