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In the existing method, silicon wafers are manufactured by cutting and 
processing CZ method-based silicon ingots formed at a high temperature, and 
thus additional process costs are incurred, such as high-temperature process 
costs and costs from the loss of raw materials during the cutting process. 
In contrast, the present technology is an innovative gas-to-wafer method that 
can produce silicon substrates of various specifications, such as PV and optical 
diodes, which are widely used in the semiconductor industry.
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    Given that the unit price of a wafer directly affects the production cost of semiconductor devices, such as 
PV and optical diodes, leading global producers of wafers for PV and semiconductor devices (e.g., Longi in 
China) are making investments to reduce the manufacturing cost of a silicon wafer.

    This technology allows the production of crystalline silicon wafers at low costs, thus posing a significant 
impact on high value-added industries, such as PV, optical diode, and other semiconductor fields as well as 
LED and display industries.

    The manufacturing process of an epitaxy silicon wafer is composed of two core technologies: one in 
which an epitaxy wafer is grown on a mother substrate and the other in which the grown epitaxy wafer is 
detached from a mother substrate.

    Here, the maturity level of the epitaxy growth technology has been set high across the board, but the 
separation process technology has yet to be matured, and the epitaxy growth temperature is very high at 
over 1000°C.

Description and Characteristics of Technology

Application Fields Products

Manufacturing of low-resistance  
solar wafers 

p/n type wafers for silicon solar cells 

Manufacturing of high-resistance  
silicon wafers 

Silicon optical diodes /  
radiation sensors / photonics 

Manufacturing of high-quality/ 
high-purity silicon wafers 

SOI wafers for memory/non-memory/
power electronics 

Manufacturing of heteroepitaxy 
substrates 

Products for heterogeneous device 
integration, such as GaN on Si and SiC on Si 

Scope of Application

No. Title of Invention Application  
Number

Application  
Date

Registration  
Number 

Registration  
Date 

1
Fabrication method of multilayer film, and multilayer 
film, and semiconductor device using thereof 

10-2016-
0132676

2016.10.13
10-1946570-

0000
2018.11.09

2
Semiconductor light receiving devices using high-
resistance epitaxy substrates and method of 
fabricating the same

10-2018-
0142842

2018.11.19 - -

3

Method and apparatus for fabricating
semiconductor device using high resistance
epitaxial growth and semiconductor device
made therefrom.

10-2019-
0070242

2019.06.13 - -

Conventional Technology Present Technology

    Cz ingots for wafer manufacturing are formed at 
a high temperature, i.e., 1600°C. 

    The epitaxy growth temperature for APCVD 
processes is as high as 1000°C. 

    Parent substrates need to be electrochemically 
etched to form a separation membrane, and 
thus mother substrates are somewhat wasted. 

    Using the present technology, it is possible to 
manufacture epitaxial silicon substrates at a 
much lower temperature through the gas-to-
wafer process, when compared to Cz and APCVD 
processes. 

    A dual-functional separation membrane is grown 
on a mother substrate through plasma CVD, and 
therefore mother substrates are not wasted and 
thus can be used semi-permanently. 

        An epitaxy substrate was manufactured on top of the dual-functional porous separation 
membrane through plasma CVD, and the HRTEM analysis confirmed that the crystals within the 
substrate were single crystals.
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