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Systems and Methods for Forming  
Contact Definitions  

ADVANTAGES: 

 Circuit behavior may be altered 

by relocating the top masks 

 Eliminates device redesign  

 Movable contact areas  

 Highly reliable  

 Simply control device active area 

A Novel Method to Define Contacts for 

MIM Tunnel Devices 

MIM Devices Connected in Series (Top) and 

in Parallel (Bottom) Configurations 

USF Available Technologies  

R esearchers at the University of South Florida have 

developed a method to define contacts for multiple metal-

insulator-metal (MIM) tunnel devices. 

In complementary metal–oxide–semiconductor (CMOS) 

fabrication, chip design complexity is constantly improving. 

Typically, parallel and series circuits are constructed by fabricating 

devices specific to a particular circuit separately and, subsequently, 

integrating their connections. Such a process reduces space in the 

chip and gives rise to numerous complications. Some of these 

complications include reliability issues during fabrication, 

operation difficulties, and increases in heat buildup. Therefore, this 

highlights a need for a chip design with the ability to integrate 

different circuit connections into a single circuit. 

USF researchers have developed a method that enables multiple 

MIM devices to be connected either in serial or in parallel within a 

single circuit. Moreover, the contact between devices can be 

altered by simply moving a mask. This enables the current 

densities of a device to be altered without redesigning the devices 

fabricated in different dies on the same wafer. MIM devices can be 

used as resistors, capacitors or tunnel diodes by tuning the 

dielectric plate in-between them. Depending on the design of the 

top and bottom electrodes, many devices may be simultaneously 

fabricated and serially connected or connected in parallel in a 

single fabrication step. The invention has a wide application in 

Integrated Circuit Fabrication as well as in other areas where a 

complex multiple contact circuit design is needed. 
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