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ABSTRACT:  In the modern VLSI design, with the transistor size shrinking and chip density keeps increasing, the power dissipation becomes a big problem, which will influence the circuit reliability.  In our project, the low power supply technique and the multicore design technique will be presented and implemented. First we characterize the TSMC025 technology by simulating a 1-bit ALU circuit in SPICE, and try to project the delay and power dissipation for a 16-bit ALU by this trend. We then evaluate 16-bit ALU circuit for delay and power dissipation when the supply voltage is reduced. In this part, we find the power reduction will be more than ¼ of the initial power dissipation when we reduce the voltage to half. Performance degrades, however. Power and delay are also analyzed by implementing the circuit in different technology (TSMC025 and TSMC035) and different temperatures, respectively. Finally, a multicore design theory is presented and the 16-bit ALU is reimplemented. This design has a reduced power dissipation compared to the single-core reference design, but has no performance reduction.
