






 
Figure 5. Normalized energy consumption of full adder by 
delay. 
 

 
 

Figure 6. Normalized energy consumption of the dynamic 
2-input AND,  4-input AND, 2-input OR, 4-input OR, full 
adder ‘tied’ and ‘clock’ circuits 
  
However, by controlling the threshold voltage of the dynamic 
circuits during evaluation period as wells as pre-charge 
period, a significant amount of power can be saved.  
 

 
Figure 7. Process variation for leakage current with threshold 
voltage and temperature 

 
This can be done by connecting the back gate to the clock 
signal of the dynamic circuit as described in this paper, which 
reduces the threshold voltage of the front gate during the 
evaluation phase for a fast transition and increases the 
threshold voltage during the pre-charge or standby phase to 
reduce the leakage current. The effect of this technique is 
more manifest at high temperature  since  the  leakage current  

increases  rapidly at high temperature as shown in Figure 7. 
 

V. CONCLUSIONS 
In this paper, a high speed low power dynamic circuit 

design technique has been presented for FinFET technology. 
Using the characteristics of dynamic Vth control in a FinFET 
device, a low leakage power dynamic circuit can be designed 
without degrading operational speed. A thicker tox and a 
thinner tsi cause an increase in the difference in Vth between 
switching and the standby modes. The circuit can control Vth 
dynamically and efficiently by applying the clock signal to 
the back gate of the FinFET device. During the pre-charging 
period, Vth of PMOS is controlled low so that a fast pre-
charging can occur; the Vth of NMOS is controlled high to 
keep the low leakage state with a high Vth. During the 
evaluation period, Vth of the PMOS is high while in the 
NMOS it is low; therefore, this accomplishes fast signal 
switching and a low leakage current in the PMOS. In the 
implementation of a logic circuit, more than 36% in energy 
reduction can be achieved using the proposed technique and 
controlling Vth dynamically; moreover circuit performance is 
preserved, i.e. no degradation in speed is encountered.  
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