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Introduction

Based on [1], leakage on FPGA will be modeled considering process variations on channel length, doping concentration, and oxide thickness. Below are the proposed stages:

1. Circuit level simulation

Simulate leakage current dependence on channel length, threshold voltage (doping concentration), and oxide thickness using HSPICE. Simulations will be done on buffers, LUTs, DFFs, and SRAM.

2. Curve fitting on simulation data

Using the HSPICE data, curve fit each function in the following form:


f(ΔLeff)=-(L+ c 2L2)/c1, 
f(ΔVth)=-(c3/c1)*V, 
f(ΔTox)= -(T/β)

such that 
Ileak=Inominal*f(ΔP)

There is still uncertainties on how to obtain the variability numbers for ΔLeff, ΔVth , and ΔTox. The original paper get the numbers from “an industrial 90nm process”.
3. Device level

After getting the above fitted parameters and variability numbers, then the leakage model considering within-die variations could be incorporated into the FPGA power estimator using the following equations:


Ic, tot = Σ Wd [( SL.SV/k)*ILg,Vg+ST*ITg]
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4. Yield

Since channel length contributed significantly to delay variations, die-to-die channel length variation is considered. The chips that have leakage power exceeding the imposed power limit would be discarded. Same for the chips that have a delay exceeding the delay constraint (e.g. 
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+1 sigma channel length).
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