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        Cynthia
The file repeater_pwr.pdf contains the derivation for solving the problem.  Gate leakage is not included yet because the BSIM 4 model is too complicated and it is not straight forward how to extract the parameters.  One simplification I got thus far from reading papers is that the gate to channel leakage is at its maximum when Vgs = Vdd, and Vgd = Vdd and Vds = 0, which is the case of a transistor fully turned ON.  And in the case for a simple inverter, we can directly add the Isub and Igate for the total leakage current whereas in more complex gates, these two currents interact.  Therefore, we can calculate the Igd and Igs of gate leakage current separately and add them up.  In fact, one of the paper give empirically fitted equation of 100nm for Igd and Igs [1].  It will be nice if I can find a model that is a simplified version of BSIM4 model so there are not that many parameters or I can follow the empirically fitted model in the paper, and extract the parameters from HSPICE.  

From out last discussion, I am not sure if I understand the whole picture of solving the problem for the whole chip.  Therefore, I try in the following to summarize what we’ve discussed last time.  To obtain the total power for the whole chip using the wire length distribution, the current approach, as you mentioned, treats Vdd as a continuous variable.     
It is not practical to have different Vdd levels for wires of different delay constraints.  Suppose there are two Vdd levels allowed, we can assume VddH as the nominal value given by some source and VddL is a design variable.  Complication arises when two Vdd levels are used for a single wire.   Given VddH, wire length L, we need to figure out the number of VddH buffers n1, the number of VddL buffers n2, insertion segment length for VddH buffers l1, insertion segment length for VddL buffers l2 and finally the size s for all the buffers in order to minimize the total power for this wire.  Suppose this problem is solved, we can then decide the VddL value for a single wire.  Then we need to find the VddL, among the existing solutions, that will minimize the total power for the whole chip.    
Below, I list the order of difficulty of the possible extensions for the problem:

1. Estimating the whole chip power using the existing solution and the wire length distribution, i.e., integrate the P/l for all the wires.

2.  Find the VddL that will give the minimal power for the whole chip by enumerating the Vddopt values obtained for each wire length and then estimate the whole chip power
3. Include the empirical gate leakage model and extract for the parameters from Hspice

4. Solve the dual Vdd single net problem described in the 2nd paragraph

Lastly, a question that came up as I was trying to find the updated capacitance, resistance values, etc., values from ITRS 2003.  There are usually three categories of interconnect wire length—short, intermediate and long.  The values that are used by the paper seemed to be some average of the short and intermediate wires.  The capacitance of the wire was extracted by fast Henry.  
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