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According to our (Global Info Research) latest study, the global Semiconductor Gas
Flow Ratio Controller (FRC) market size was valued at US$ 45.27 million in 2025 and is
forecast to a readjusted size of US$ 80.10 million by 2032 with a CAGR of 7.9% during
review period.

A Semiconductor Gas Flow Ratio Controller (FRC) is a precision gas delivery control
module used in semiconductor, flat-panel display and adjacent vacuum thin-film process
equipment. It is typically installed downstream of a mass flow controller, gas mixing unit
or gas box and upstream of a chamber showerhead, nozzle assembly or multi-zone gas
inlet. By combining thermal mass-flow sensing, pressure or valve-based flow control,
closed-loop ratio algorithms and digital communication interfaces, an FRC divides a
total process-gas stream into two or more output channels according to programmed
ratios. Its primary function is to control gas distribution across center-edge zones, multi-
zone chamber inlets, multi-chamber delivery paths or process-specific gas zones,
supporting improved within-wafer uniformity, repeatability and dynamic recipe control in
etch, strip, ashing, PECVD, CVD and ALD processes.

Based on our research, the FRC market should be viewed as a narrow but strategically
important sub-segment of semiconductor process-gas delivery rather than as a broad
flow-control market. An FRC does not simply replace a mass flow controller; it works
downstream of total-flow control to split process gas into multiple controlled outlets. Its
value is tied to wafer uniformity, center-edge compensation, multi-zone chamber design
and faster recipe transitions. As etch, PECVD, CVD, strip and ashing processes
become more sensitive to gas distribution, especially in advanced logic, 3D NAND,
DRAM and HBM-related capacity, the technical relevance of FRC modules continues to
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rise.

From a market-growth perspective, FRC demand is expected to expand with advanced
wafer-fab equipment investment, multi-zone process chambers and semiconductor
supply-chain localization. However, the product will remain a specialized module rather
than a mass-volume component. The most important technology directions are faster
response, wider ratio control range, multi-channel or cascade configurations, digital
interfaces such as EtherCAT, and tighter integration with gas boxes and chamber
control systems. The market outlook is constructive, but competitive entry is limited by
reliability validation, process-specific tuning and long customer qualification cycles.

This report is a detailed and comprehensive analysis for global Semiconductor Gas
Flow Ratio Controller (FRC) market. Both quantitative and qualitative analyses are
presented by manufacturers, by region & country, by Type and by Application. As the
market is constantly changing, this report explores the competition, supply and demand
trends, as well as key factors that contribute to its changing demands across many
markets. Company profiles and product examples of selected competitors, along with
market share estimates of some of the selected leaders for the year 2025, are provided.

Key Features:

Global Semiconductor Gas Flow Ratio Controller (FRC) market size and forecasts, in
consumption value ($ Million), sales quantity (Units), and average selling prices
(US$/Unit), 2021-2032

Global Semiconductor Gas Flow Ratio Controller (FRC) market size and forecasts by
region and country, in consumption value ($ Million), sales quantity (Units), and average
selling prices (US$/Unit), 2021-2032

Global Semiconductor Gas Flow Ratio Controller (FRC) market size and forecasts, by
Type and by Application, in consumption value ($ Million), sales quantity (Units), and

average selling prices (US$/Unit), 2021-2032

Global Semiconductor Gas Flow Ratio Controller (FRC) market shares of main players,
shipments in revenue ($ Million), sales quantity (Units), and ASP (US$/Unit), 2021-2026

The Primary Objectives in This Report Are:

To determine the size of the total market opportunity of global and key countries
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To assess the growth potential for Semiconductor Gas Flow Ratio Controller
(FRC)

To forecast future growth in each product and end-use market

To assess competitive factors affecting the marketplace

This report profiles key players in the global Semiconductor Gas Flow Ratio Controller
(FRC) market based on the following parameters - company overview, sales quantity,
revenue, price, gross margin, product portfolio, geographical presence, and key
developments. Key companies covered as a part of this study include MKS Inc., Fujikin
Incorporated, HORIBA, Ltd., Pivotal Systems Corporation, Jiangsu Gao Kai Precision
Fluid Technology Co., Ltd., etc.

This report also provides key insights about market drivers, restraints, opportunities,
new product launches or approvals.

Market Segmentation
Semiconductor Gas Flow Ratio Controller (FRC) market is split by Type and by
Application. For the period 2021-2032, the growth among segments provides accurate
calculations and forecasts for consumption value by Type, and by Application in terms
of volume and value. This analysis can help you expand your business by targeting
gualified niche markets.
Market segment by Type

Standalone Flow Ratio Controller

Integrated Flow Splitter Module

Other

Market segment by Number of Output Channels

Two-channel FRC
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Three-channel FRC
Four-or-more-channel FRC

Other

Market segment by Control Technology
Thermal Mass-flow-based FRC
Pressure-based FRC
Valve-control-based FRC

Hybrid-control FRC

Market segment by Control Objective
Center-edge Uniformity Control
Multi-zone Gas Distribution
Flow Ratio Stabilization

Fast Recipe Switching

Market segment by Application
Etching
Deposition
Ashing / Stripping

Surface Treatment
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Other Process Applications

Major players covered
MKS Inc.
Fujikin Incorporated
HORIBA, Ltd.
Pivotal Systems Corporation

Jiangsu Gao Kai Precision Fluid Technology Co., Ltd.

Market segment by region, regional analysis covers
North America (United States, Canada, and Mexico)
Europe (Germany, France, United Kingdom, Russia, Italy, and Rest of Europe)
Asia-Pacific (China, Japan, Korea, India, Southeast Asia, and Australia)
South America (Brazil, Argentina, Colombia, and Rest of South America)
Middle East & Africa (Saudi Arabia, UAE, Egypt, South Africa, and Rest of
Middle East & Africa)

The content of the study subjects, includes a total of 15 chapters:

Chapter 1, to describe Semiconductor Gas Flow Ratio Controller (FRC) product scope,
market overview, market estimation caveats and base year.

Chapter 2, to profile the top manufacturers of Semiconductor Gas Flow Ratio Controller
(FRC), with price, sales quantity, revenue, and global market share of Semiconductor
Gas Flow Ratio Controller (FRC) from 2021 to 2026.
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Chapter 3, the Semiconductor Gas Flow Ratio Controller (FRC) competitive situation,
sales quantity, revenue, and global market share of top manufacturers are analyzed
emphatically by landscape contrast.

Chapter 4, the Semiconductor Gas Flow Ratio Controller (FRC) breakdown data are
shown at the regional level, to show the sales quantity, consumption value, and growth
by regions, from 2021 to 2032.

Chapter 5 and 6, to segment the sales by Type and by Application, with sales market
share and growth rate by Type, by Application, from 2021 to 2032.

Chapter 7, 8, 9, 10 and 11, to break the sales data at the country level, with sales
guantity, consumption value, and market share for key countries in the world, from 2021
to 2026.and Semiconductor Gas Flow Ratio Controller (FRC) market forecast, by
regions, by Type, and by Application, with sales and revenue, from 2027 to 2032.

Chapter 12, market dynamics, drivers, restraints, trends, and Porters Five Forces
analysis.

Chapter 13, the key raw materials and key suppliers, and industry chain of
Semiconductor Gas Flow Ratio Controller (FRC).

Chapter 14 and 15, to describe Semiconductor Gas Flow Ratio Controller (FRC) sales
channel, distributors, customers, research findings and conclusion.
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1 MARKET OVERVIEW

1.1 Product Overview and Scope
1.2 Market Estimation Caveats and Base Year
1.3 Market Analysis by Type

1.3.1 Overview: Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption
Value by Type: 2021 Versus 2025 Versus 2032

1.3.2 Standalone Flow Ratio Controller

1.3.3 Integrated Flow Splitter Module

1.3.4 Other
1.4 Market Analysis by Number of Output Channels

1.4.1 Overview: Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption
Value by Number of Output Channels: 2021 Versus 2025 Versus 2032

1.4.2 Two-channel FRC

1.4.3 Three-channel FRC

1.4.4 Four-or-more-channel FRC

1.4.5 Other
1.5 Market Analysis by Control Technology

1.5.1 Overview: Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption
Value by Control Technology: 2021 Versus 2025 Versus 2032

1.5.2 Thermal Mass-flow-based FRC

1.5.3 Pressure-based FRC

1.5.4 Valve-control-based FRC

1.5.5 Hybrid-control FRC
1.6 Market Analysis by Control Objective

1.6.1 Overview: Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption
Value by Control Objective: 2021 Versus 2025 Versus 2032

1.6.2 Center-edge Uniformity Control

1.6.3 Multi-zone Gas Distribution

1.6.4 Flow Ratio Stabilization

1.6.5 Fast Recipe Switching
1.7 Market Analysis by Application

1.7.1 Overview: Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption
Value by Application: 2021 Versus 2025 Versus 2032

1.7.2 Etching

1.7.3 Deposition

1.7.4 Ashing / Stripping
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1.7.5 Surface Treatment

1.7.6 Other Process Applications
1.8 Global Semiconductor Gas Flow Ratio Controller (FRC) Market Size & Forecast

1.8.1 Global Semiconductor Gas Flow Ratio Controller (FRC) Consumption Value
(2021 & 2025 & 2032)

1.8.2 Global Semiconductor Gas Flow Ratio Controller (FRC) Sales Quantity
(2021-2032)

1.8.3 Global Semiconductor Gas Flow Ratio Controller (FRC) Average Price
(2021-2032)

2 MANUFACTURERS PROFILES

2.1 MKS Inc.

2.1.1 MKS Inc. Details

2.1.2 MKS Inc. Major Business

2.1.3 MKS Inc. Semiconductor Gas Flow Ratio Controller (FRC) Product and Services

2.1.4 MKS Inc. Semiconductor Gas Flow Ratio Controller (FRC) Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.1.5 MKS Inc. Recent Developments/Updates
2.2 Fujikin Incorporated

2.2.1 Fujikin Incorporated Details

2.2.2 Fujikin Incorporated Major Business

2.2.3 Fujikin Incorporated Semiconductor Gas Flow Ratio Controller (FRC) Product
and Services

2.2.4 Fujikin Incorporated Semiconductor Gas Flow Ratio Controller (FRC) Sales
Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.2.5 Fujikin Incorporated Recent Developments/Updates
2.3 HORIBA, Ltd.

2.3.1 HORIBA, Ltd. Details

2.3.2 HORIBA, Ltd. Major Business

2.3.3 HORIBA, Ltd. Semiconductor Gas Flow Ratio Controller (FRC) Product and
Services

2.3.4 HORIBA, Ltd. Semiconductor Gas Flow Ratio Controller (FRC) Sales Quantity,
Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.3.5 HORIBA, Ltd. Recent Developments/Updates
2.4 Pivotal Systems Corporation

2.4.1 Pivotal Systems Corporation Details

2.4.2 Pivotal Systems Corporation Major Business

2.4.3 Pivotal Systems Corporation Semiconductor Gas Flow Ratio Controller (FRC)
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Product and Services

2.4.4 Pivotal Systems Corporation Semiconductor Gas Flow Ratio Controller (FRC)
Sales Quantity, Average Price, Revenue, Gross Margin and Market Share (2021-2026)

2.4.5 Pivotal Systems Corporation Recent Developments/Updates
2.5 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd.

2.5.1 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd. Details

2.5.2 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd. Major Business

2.5.3 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd. Semiconductor Gas Flow
Ratio Controller (FRC) Product and Services

2.5.4 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd. Semiconductor Gas Flow
Ratio Controller (FRC) Sales Quantity, Average Price, Revenue, Gross Margin and
Market Share (2021-2026)

2.5.5 Jiangsu Gao Kai Precision Fluid Technology Co., Ltd. Recent
Developments/Updates

3 COMPETITIVE ENVIRONMENT: SEMICONDUCTOR GAS FLOW RATIO
CONTROLLER (FRC) BY MANUFACTURER

3.1 Global Semiconductor Gas Flow Ratio Controller (FRC) Sales Quantity by
Manufacturer (2021-2026)
3.2 Global Semiconductor Gas Flow Ratio Controller (FRC) Revenue by Manufacturer
(2021-2026)
3.3 Global Semiconductor Gas Flow Ratio Controller (FRC) Average Price by
Manufacturer (2021-2026)
3.4 Market Share Analysis (2025)

3.4.1 Producer Shipments of Semiconductor Gas Flow Ratio Controller (FRC) by
Manufacturer Revenue ($MM) and Market Share (%): 2025

3.4.2 Top 3 Semiconductor Gas Flow Ratio Controller (FRC) Manufacturer Market
Share in 2025

3.4.3 Top 6 Semiconductor Gas Flow Ratio Controller (FRC) Manufacturer Market
Share in 2025
3.5 Semiconductor Gas Flow Ratio Controller (FRC) Market: Overall Company Footprint
Analysis

3.5.1 Semiconductor Gas Flow Ratio Controller (FRC) Market: Region Footprint

3.5.2 Semiconductor Gas Flow Ratio Controller (FRC) Market: Company Product Type
Footprint

3.5.3 Semiconductor Gas Flow Ratio Controller (FRC) Market: Company Product
Application Footprint
3.6 New Market Entrants and Barriers to Market Entry
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3.7 Mergers, Acquisition, Agreements, and Collaborations
4 CONSUMPTION ANALYSIS BY REGION

4.1 Global Semiconductor Gas Flow Ratio Controller (FRC) Market Size by Region
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7 NORTH AMERICA
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