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Objective: 
To help you gain familiarity with comparing measured data t against the ballistic limit, you 
will be asked to perform an analysis similar to the one done in Lecture 5.   
 
 
1) Consider a silicon PMOS technology with the following characteristics; 
 

Nitrided gate oxide (k = 5, tinv = 2.5 nm, EOT=1.7 nm)  
Polysilicon gate 
VDD = 1.2V 
Not intentionally strained 
All measurements at T ~ 300K 
Minimum mask channel length = 100 nm 
Minimum physical channel length (SEM) = 85 nm 
 
Note that this is an older, unstrained technology. Modern PMOS technology uses 
strained silicon to boost performance (i.e. on-current). 
 
The measured characteristics of the devices are: 
 
VT(sat) (V)  0.22 
VT(lin) (V)  0.32 
ION (µA/µm)  360 
IOFF (µA/µm)  2.89 x 10-2 
S (mV/dec)  94 
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DIBL (mV/V)  101 
RTOT (Ω-µm)  1217 
gm(MAX) (µS/µm) 483 
 
 
Perform an analysis of this device and estimate B
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Matlab scripts that compute the ballistic channel resistance and the ballistic injection 
velocity for electrons are attached and can be modified for this exercise. 
 


