
Summary 
This portfolio of patents covers the use of quantum tunneling in metal insulator devices to make 
high speed electronics.  These low cost, nano-scale devices take performance beyond the physical 
limits of semiconductors. This metal-insulator technology can be integrated into supporting CMOS 
chip dies, or manufactured on a wide range of other substrates. Natively operating from DC to 3 
THz, this technology is a compact, practical replacement for costly compound semiconductors in 
GHz applications and cryogenic devices in the emerging THz field. 
 
Issued Patents: 
 

⇒ U.S. 6,534,784 — Metal-Oxide Electron Tunneling Device for Solar Energy Conversion: 
Covers the concept of multilayer tunneling oxides in a metal/double-insulator/metal (MIIM) 
diode/ antenna device specifically for solar cell applications. 

 

⇒ U.S. 6,664,562 — Device Integrated Antenna for use in Resonant and Non-resonant Modes 
and Method: Describes the edge-fed antenna that separates the carrier and signal frequencies 
efficiently. 

 

⇒ U.S. 6,835,949 — Terahertz Device Integrated Antenna for use in Resonant and Non-
resonant Modes and Method: Continuation of above, for use at terahertz frequencies. 

 

⇒ U.S. 6,762,071 — Method for Fabricating a Metal-Oxide Electron Tunneling Device for Solar 
Energy Conversion: Describes fabrication of MIIM devices. 

 

⇒ U.S. 6,563,185; U.S. 6,756,649; U.S. 7,105,852 — High Speed Electron Tunneling Device and 
Applications. Covers the concept of MIIM resonant tunneling structures in for high-speed 
detectors, detector arrays, emitters, modulators, field-effect transistors, junction transistors, 
optoelectronic amplifiers, mixers, and optically-controlled modulators. 

 

⇒ U.S. 7,173,275 — Thin-Film Transistors based on Tunneling Structures and Applications: 
Improved MIMIM & MIIMIM junction transistors. 

 

⇒ U.S. 7,388,276: Metal-Insulator Varactor Devices. Metal-insulator varactor. 
 

⇒ U.S. 7,010,183; U.S. 7,177,515: Surface Plasmon Devices. Traveling-wave basic device, 
detector, amplifier, laser, filter, beamsplitter and modulator. 

 

⇒ U.S. 7,019,704: Planar Antenna with Supplemental Antenna Current Configuration arranged 
between Dominant Current Paths. Slotted antennas for improved efficiency at high 
frequencies. 

 

⇒ U.S. 7,126,151: Interconnected High Speed Electron Tunneling Devices. An integrated circuit 
including electron tunneling devices with interconnects.  

 

⇒ U.S. 6,967,347: Terahertz Interconnect System and Applications. Continuation of above to 
terahertz interconnects.  

 

⇒ CU also has several pending patent applications in this portfolio. 
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IP Status: 
 

Issued and pending  
patents; available for 

exclusive or non-
exclusive licensing. 
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Applications: This patent portfolio has a variety of 
applications, including: 
 

Switching Diode 
RF Diode 
Varactor 
FET 

MIM Diode Detector 
THz Interconnects 
Modulator 
HET 
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