
EECS 523 Homework #9 
 

 
 
1. Let the delay of a single inverter be modeled by the following equation 
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(a) If a current technology has VDD = 1.8V, VT = 0.4V, tox = 4nm, xj = 0.1 µm and a 

single stage delay of 50ps, find the best delay for a scaled technology with VDD 
=1V.  

(b) The EOX constraint contains a (VDD – 0.2) term. What does this 0.2V refer to? If  
ϕms + ψs  is very small. 

(c) What is the minimum allowable poly-gate doping (NGATE) based on the above 
information? 

 
2. Let IDSAT be the drive current when VGS = VDS = VDD. A current technology has these 

parameters: 
VDD = 1.8V, Leff = 0.13 µm, xj = 0.06 µm, tox = 4nm, VT = 0.4V, NSUB = 4 X 1017 cm-3, α = 0 
(a) Focusing on PMOS, calculate IDSAT normalized to device width for this technology and a 

scaled version of it with S = 2. Use constant-field scaling and short channel MOS I-V 
models. Assume νSAT = 8 x106 cm/s. 

(b) Find the subthreshold swing for both the current and scaled technologies. Estimate the 
increase in IOFF (subthreshold current at VGS = 0 per unit width) exhibited by the scaled 
device relative to one of the original technology. Assume the current for each technology 
at VGS = VT is of the same ratio as the IDSAT’s. 
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