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1. Introduction

Portability becomes the main point in every electronic equipment that 
requires battery to function. For now, all these devices can operate 
only in short time using a battery. Although the improvement of 
battery has been made i.e. lithium ion batteries; but, there is no 
dramatic improvement in the battery life. It is expected only about 
30% improvement in battery performance that can be achieved in the 
next 5 years or so. Thus, other alternative must be explored to increase 
the lifespan of battery operated portable devices [1], [2].

		  High power consumption leads to shorter standby life-time. In 
Integrated Circuit (IC), there are two types of power consumption 
which are the static power and dynamic power. Static power is the 
leakage current of the transistor when the transistor is in the idle 
state. The leakage current happens due to low threshold voltage, 
VTH of the transistor. This is because of the non-scalable thermal 
voltage characteristic (VT=kT/q), which causes relatively fixed sub-
threshold swing (S) at the constant temperature. As a result, it makes 
the sub-threshold leakage current exponentially increase as the VTH 
reduces [3]. Meanwhile, dynamic power happens when the transistor 
keeps charging and discharging at the load to transmit information. 
Continuous charging and discharging contributes to the high-power 
dissipation. To reduce the total power dissipation, low power design 
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techniques must be applied to the IC. Some of the possible techniques 
are: Multi-Threshold Supercut Stack (MTSCStack), Dual Threshold 
Transistor Supercut of Stack (DTTS) and Bulk-driven.

2. Related Work

2.1 �Dual Threshold Transistor Stacking Technique 
(DTTS)

Dual threshold transistor stacking technique is the combination of 
multi-threshold CMOS technique (MTCMOS) and stacking technique. 
As a result, DTTS technique has advantage of power reduction during 
both idle and active modes. A higher VTH is assigned to some transistors 
in non-critical transistor paths to reduce leakage current. 

		  Since the higher VTH is assigned only to noncritical path, the 
performance is maintained due to the low VTH transistors in the critical 
paths. Therefore, no additional transistors are required and both high 
performance and low power can be achieved simultaneously [4], [5], 
[6]. Figure 6.1 shows the structure of DTTS technique. 

 Figure 6.1. Schematic diagram of DTTS [6].
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