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Technology capable of automatically responding to the intensity of sunlight 
and adjusting the light transmission accordingly, thereby making it possible 
to manufacture high-performance smart windows and doors by using low-
cost materials and processes (Photochromic devices based on electrochromic 
materials).
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Conceptual Diagram of Technology Implementations of Technology

  ‌�This is photo-color turning; hereafter referred to as color tuning. Smart window is an innovative smart 
window that can change its color without an external power supply as its integrated device contains 
light absorbing layers, and the unit production cost can be reduced due to the fact that it does not use 
transparent conductive substrates.

  ‌�This window color can be automatically adjusted according to the the intensity of sunlight because the 
embedded light absorbing layer serves not only as a carrier of electrons but also as an optical sensor.

  ‌�The photo-sensitive automatic color turning smart window provides better sunlight blocking performance 
as the intensity of sunlight increases, and it can be applied to large-scale buildings where cooling costs 
are high in summer. Another advantage is that it can be applied to existing buildings because an external 
power supply is not needed.

  ‌�Furthermore, the technology can be applied to future eco-friendly automobiles as fuel efficiency can be 
improved when applied to car windows.

Description and Characteristics of Technology

Application Fields Products

Construction/Automotive/Sports 
goggles 

Smart windows and doors that control 
the heating and cooling of buildings / 

Automotive sunroof / 
Sports goggles

Scope of Application

Conventional Technology Present Technology

  ‌�Electrochromic solution: expensive as all 
manufacturing processes are vacuum-
deposition-based methods, and its construction 
is difficult because a seperate power supply  
unit is required. This technology also has a limited 
application scope as it is very difficult to apply to 
existing buildings. 

  ‌�The entire manufacturing processes can be 
designed to be solution-based methods, and 
high-cost conductive substrates and external 
power supply devices are not needed, and 
thus the manufacturing costs can be reduced. 
Also, the technology can be applied to existing 
buildings, ensuring a wide scope of application.

[TRL 4: Key performance evaluation of lab-scale materials/components/systems] 
~ ‌�[TRL 5: Prototype manufacturing and performance evaluation of confirmed 

materials/components/systems] 

Basic Research PrototypeExperiment Turning into practice Commercialization

1 53 72 64 8 9
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Registration  
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1

Method for manufacturing photo-sensitive auto 
turning precursors and devices with improved 
discoloration performance and photo-sensitive auto 
turning devices based on the same

10-2018-
0082919

2018.07.17 - -

2
Method for manufacturing photo-sensitive auto 
turning precursors and devices and photo-sensitive 
auto turning devices based on the same 

PCT/KR2018/ 
004200

2018.04.10 - -

Structural Diagram/Conceptual Diagram

 ‌�‌ ‌�‌�‌�Photo-sensitive and auto turning smart window

- ‌�Manufacturing technology of photochromic metal oxides that have various crystal structures

- ‌�Technology for controlling the coloration and discoloration speed through various doping 
treatments on metal oxides

- ‌�Technology for controlling the optical modulation in visible range (△Vis = 0.15 ~ 0.75) by 
controlling the device structure

- ‌�confirming excellent

Type As Made 3 min   
Coloring

15 min B  
leach

30 min B  
leach

550nm 68.9 30.4 54.5 61.5

700nm 74.7 10.8 42.1 58.2


