
EECS 523: Homework #6 
 

 
1- Given the following, Ldrawn = 130nm, LD = 25nm, tox = 23A, VDD = 1.2V, Vth = 

0.25V, NSUB = 1x1017cm-3 and µn = 730 cm2/v.sec. 
 

a) Plot ID vs. VD of the device for VGS = VDD and VSB = 0V   use the long 
channel model including channel shortening effect. Normalize ID to device 
width (Use MATLAB or Excel). 
b) ID (VDS=VGS=VDD) has been empirically determined to be 650µA/µm. 
By what factor does the simple square law theory overestimate the current 
drive? 

 
2- Find the temperature dependency of VT and St (First include all the temperature 

dependent terms and then you can neglect the less important terms in order to 
simplify the final results). Ignore the temperature dependency of the flat band 
voltage.  
For tox = 10nm, N = 5×1017 cm-3, find VT and St for T = 300°K, 373°K. Assume 
NMOS with N+ Poly gate.  

 
3- To see the effect of DIBL: 
 
                  a)   Derive equation (1) in the article handed out in the class. 

b) Using equation 2 in the paper and the following parameters, plot Vs vs 
y for:  

i) L = 0.2 µm, Vd = 2.75 V. 
ii) L = 1 µm, Vd = 2.75 V. 

 
Assume NMOS with N+ Poly gate, Vg = 0.4V, tox = 10nm, η= 1, Na = 
5×1017  .   
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