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When we are going down the technology, the scaling of the Metal Oxide 

Semiconductor Field Effect Transistor (MOSFET) predicted by the ITRS 

involves very important leakage current which seems to be not easily 

manageable with conventional MOS architectures. An alternative solution 

consists in employing field-effect transistors on silicon on insulator 

substrate (SOI). This solution exists since a long time but is not widely 

used in an industrial context. However, the main advantage of using ultra 

thin silicon is to guarantee an excellent electrostatic channel control by 

the gate, thus reducing the short channel effects and consequently the 

leakage currents even for channel length lower than 20 nm. When a second 

gate is introduced under the silicon film in the buried oxide, this 



electrostatic control is drastically improved. This last category of device 

architecture, called double gate MOSFET (DGMOS), offers serious advantages 

in term of electrical performance, In addition, when both gates can be 

independently driven, this device architecture opens new perspectives in term of 

innovative circuit design.  

To take advantage of the double gate MOSFET (DGMOS) architecture with 

independent driven gates, designers need compact models to imagine new 

circuits. Criteria of a good compact model are simple equations, short 

computing time, few fitting parameters and predictive. From a circuit design 

point of view, the computing time is a very significant parameter. 

So this talk starts with the description of the double gate CMOS 

technology, from the MOS transistor modelling using threshold voltage based 

approach. And then an in-depth analysis of Analog design and SRAM design 

using Independently Driven Double-Gate technology is by presenting several 

cell topologies. In conventional transistors the drain current is 

controlled by a ‘single’ gate voltage, whereas in DG structures two 

independent gates can be available to adjust the drain current.  



This double controllability offers a new degree of freedom, which enables novel 

architectures. 
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