
This week I focused on the FPGA interconnect power variation. For the leakage power, we have 
the following power model: 
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Where P0 is the nominal value of leakage power, ΔV, ΔL, and ΔT are the variation of threshold 
voltage, effective channel length and oxide thickness, respectively. Let: 
ΔV=Vg+Vl 
ΔL=Lg+Ll 
ΔT=Tg+Tl 
 
Where Vg, Lg, and Tg are the global variation of Vth, Leff, and Tox, respectively, and Vl, Ll, and Tl 
are the local variation of Vth, Leff, and Tox, respectively. Then the leakage power can be expressed 
as: 

)()(
0

321321 lllggg TcLcVcTcLcVcePP ∆++−∆++−=  

 
For the local variation, because there are large number of interconnect buffers, we can applied the 
central limit theorem. Then for a given global variation, we have: 
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Where σ1, σ2, σ3 are the standard variance of Vth, Leff, and Tox respectively. Here we assume that 
the distribution of both the local and global variable are normal. For the global variation, we can 
apply Monte Carlo simulation to estimate the variation of interconnect leakage power. 
 
For the dynamic power, we have: 
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Where PH and PL are the dynamic power for high Vdd buffer and low Vdd buffer, respectively. For 



local variation, we apply central limit theorem. Similar to the leakage power model, given the 
global variation, we have: 
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For the global variation, we can apply Monte Carlo simulation to obtain the variation of 
interconnect dynamic power.  
 
 
 


