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Our Technology base!

Chemical EC

Thin Film EC

Non-controllable

Controllable



Transparent when ON
→ Continuous energy consumption 

Use Liquid crystal

Only scattering of the light(milky white)

High transmittance of UV & IR

Use 100~ 200V AC power

On – off states only

Normally opaque

Suitable to Interior window: Conference room, 

Bath room

Expensive

Needs 2 sheets of substrate

• When a voltage is applied to the electrodes, the electric field 
causes the liquid crystals to align

• allows light to pass through the droplets and resulting in a 
transparent state

ONOFF



RFI ( Research Frontier inc.)’ s unique technology

Need license to use, produce, and sales

Needs AC voltage ( 50V ~ 100V) to operate

Can not block UV & IR throughly

Need 2 sheets of substrate

Complex structure

High Power consumption

No memory effect

• nano-scale particles is suspended in a liquid and placed
between two pieces of glass or plastic.

• When no voltage is applied, the suspended particles are 
randomly organized, thus blocking light.

• When voltage is applied, the suspended particles align and let 
light pass



WO3 + xLi+ LixW(1−x)O3

Ni(OH)2

• An electrochromic material is the one that changes color in a persistent but reversible manner
by an electrochemical reaction and the phenomenon is called electrochromism. 

• Electrochromism is the reversible and visible change in transmittance and/or reflectance that is 
associated with an electrochemically induced oxidation–reduction reaction

From : P. R. Somania et al, Materials Chemistry and Physics 77 (2002) 117–133
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• Ion Storage Layer (Counter EC, Anode)

• Ion Conductor ( Electrolyte)

• Electrochromic layer (Cathode)

• Substrate (Glass, Flexible Film)

• TCO
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• TCO

• w/ or w/out (Glass, Flexible Film)

Cation Moving









Bleached Mode Colored Mode

Cu Tape

ITO
SiO2

PET

EC Device

ITO

< 1㎛

Subs t rate :  Si O2 coated PET

WO3 based EC mater i al

A l l  mater i al s  are depos i t ed by  sput t er i ng

Total  Th i ck ness  i s  under  1 ㎛

Ac t i ve Area 10× 10 ㎠
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Colored state

Bleached state

Measuring range : 380nm ~ 780nm

Average Transmittance  

- Bleached state : ~ 56%

- Colored state   : ~ 12% 

Applied Voltage : -1.2V ~ 1V
Shimadzu UV-2600
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