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In this seminar, an overview of a wide variety of low-voltage circuit design techniques is 

provided. First, the main limitations for operation with low and extremely low supply voltages 

are pointed out. Then, different solutions to design low-voltage input/output rail-to-rail 

operational amplifiers are detailed. Finally, three circuit techniques, i.e., bulk-driven MOST, 

floating-gate MOST, and quasi-floating-gate MOST, are detailed and compared by means of a 

design example. 

 

On the Use of Bulk-Driven MOS Transistors in Low-Voltage Analog 

Design 
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The reduction of the total supply voltage in CMOS integrated circuits has led to the need for 

solutions able to operate in a wide voltage range in order to obtain an acceptable signal-to-noise 

ratio. A suitable solution to increase the input voltage range of an analog cell is the bulk-driven 

technique, so called because the input signal is applied to the bulk terminal of the input 

transistors. In this seminar, an overview of the technique is provided and different particular 

applications are illustrated. 
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