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The increase of power consumption in VLSI becomes very serious problems in the area
of both cooling of chips and battery life of portable devices. To reduce the dynamic power
of VLSI, the reduction of supply voltage is effective but it occurs the degradation of opera-
tion speed. To improve the operation speed, the reduction of threshold voltage of MOSFET
is effective, but it occurs the increase of subthreshold leak power. To obtain the solution
of these problems, the trade-off of low dynamic power, high operaion speed and low leak
power, the dynamic threshold MOS (DTMOS) circuit is proposed. In DTMOS circuits the
gate of MOSFET is directly connected to body and the threshold voltage can be changed
according to the gate voltage. That means in the operation state the threshold voltage of
high gate voltage MOSFET becomes low and in the stanby state the threshold voltage of
low gate voltage MOSFET becomes high. This circuit has very attractive characteristics for
the low voltage circuits but is not used widely because the simple design formula is not
developed for the evaluation of circuits operation. This paper shows the approximate delay
equations of DTMOS and level shift DTMOS circuits. The results of comparison of these
equations to SPICE simulation show that the practical approximation values of delay can
be obtained using these equations and these equations is useful for the design of DTMOS
circuits.



