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Abstract: As leakage power and total power is more and more an issue in deep submicron 

technologies, new design methodologies have to be explored in order to lower the total power 

consumption in complex System on Chip (SoC) circuits. As the efficiency of power reduction 

techniques is strongly depending on CMOS devices properties, the correlation between 

technology and circuit design is first analysed. As technology cannot do all the job at device 

level, an over-view of design techniques and their power efficiency is presented. This 

overview leads to a choice of efficient technique to design a complex power aware SoC. A 

circuit called ALPIN “Asynchro-nous Low Power Innovative Network on Chip (NoC)” has 

been designed in order to qualify different design techniques at reducing dynamic and static 

power consumption in a 65 nm CMOS technology. This GALS (Globally Asynchronous 

Locally Synchronous) circuit is based on a fully asynchronous NoC. Each synchronous island 

distributed around the NoC is allowed to run from its own local clock generator. Either 

communication or power modes are handled using a pausable clock technique arranged 

around each clock domain. Regarding dynamic power consumption reducetion, a global 

controller is in charge of DVFS (Dynamic Voltage and Frequency Scaling) and IP (circuit 

units) power On/Off depending on the application. Regarding leakage power reduction, the 

asynchronous Network-on-Chip is in charge of its own automatic power down during 

inactivity phases in order to save leakage when no data is flowing through the nodes. 

Moreover, a PMOS power switch is inserted on each IP blocks and cut in a stand-by mode 

using an ultra cut-off technique. The physical implementation of this circuit is described using 

a low power flow at different level of description. 
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