
_________________________________________________________________________________
For more information contact:
William Vaughan, Director of Technology Transfer
Colorado School of Mines, 1500 Illinois Street, Guggenheim Hall Suite 314, Golden, CO 80401
Phone: 303-384-2555; e-mail: wvaughan@mines.edu

An Electron Transistor with Ionic Gating and
Complementary Optical Response

Chi-Ling Li, Chaiwat Engtrakul, Robert C. Tenent, and Colin A. Wolden

Summary: A thin film transistor that can modulate its optical transmission from opaque to
transparent

Description: Thin film transistors are switches that are used to activate and control electronics
such as smart cards and displays.  They are typically fabricated using semiconducting channels,
where the modulation is controlled by electron injection/rejection. This invention describes a
thin film transistors that has a channel that is capable of mixing ion/electron conduction. The
conductivity of the channel is altered between insulating and metallic through the intercalation
of ions and the channel material can modulate its optical transmission from opaque to
transparent.

Main Advantages of this Invention
 Offers low turn-on voltages (< 1V)

and high on/off current ratios (>109)
 Electrically controlled optical

response

Potential Areas of Application
 Biotechnology
 Optical Computing
 Batteries
 Microelectronics

ID number: 13005

Intellectual Property Status: US utility patent pending (application #14/700,287)

Publication: C.-P. Li et al., Sol. Eng. Mater. Sol. Cells, 2015, 132, 6-14. (Available upon request.)

Opportunity: We are seeking an exclusive or non-exclusive licensee for marketing,
manufacturing, and sale of this technology.
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