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Transparent Conductive Thin-
Film Materials

SuMMAry

Patented approaches for synthesizing thin-films having both high levels of 
transparency and conductivity have been developed. The first of these approaches 
is a method for reducing the charge state of a dopant in a metal oxide film that 
produces a film in which the dopant is reduced while the metal oxide is not. This 
relatively simple technique produces a thin film that is both optically transparent 
and highly conductive.

The second patented approach involves oxide materials with a spinel crystal 
structure. For example, a transparent conductive oxide (TCO) 3-layer film between 
2.5 and 15 µm film consisting of an oxide of cobalt and nickel was produced that 
exhibits electrical conductivities as high as 20 S-cm-1 for a single-layer 20nm thick 
film, and transmissivities between 70 and 90%. The films are somewhat absorbent 
at shorter wavelengths, with single-layer film transmission decreasing from 70% at 
0.8 pm to 40% at 0.3 µm. Another spinel oxide composition containing Pd and Ni, 
was found to have similarly desirable electronic and optical properties. These TCO 
films may be deposited using either solution deposition or sputtering methods. 
Deposition by sputtering has been demonstrated to substantially improve the films’ 
conductivity. The films are highly uniform, as shown by SEM at magnifications as 
high as 10,000X.

STATe oF DevelopMenT & AvAilAbiliTy

Potential applications available for licensing include: * Optical coatings for flat panel 
displays, infrared sensors, and solar cells.

* Optical limiters and switches.

* Devices that rely on the non-linear optical response of their components.

* Photovoltaic-powered electrochromic devices, including electrochromic windows.
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patents & intellectual property

»  Patent #: 5,990,416

»  Patent #: 6,761,985

»  Patent #: 7,011,732

Technology portfolio(s)

»  Materials Synthesis and 
Functionalization

potential industry Applications

»  Chemicals

»  Computers & Electronics
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