Microelectronics 2306

Tutorial 9
1. An enhancement n-channel MOSFET has a gate with a width (Z) of 50µm and length (L) of 10µm, and oxide thickness of 45nm. The relative permitivity of SiO2 is 3.9, and the doping level in the bulk of Si is 1016cm-3, If the threshold voltage is 4V, and the electron mobility µe = 1300cm2V-1s-1:
(i) Calculate the drain current at VGS = 8V and VDS = 20V, given λ = 0.01.

(ii) What is the effect of increasing oxide thickness?

2. Calculate the depth of the p=n junction formed in an n-type Si with ND = 3×1022m-3 by thermal diffusion of boron in two stages:

Pre-deposition at 1000oC, for 33min.

Drive-in diffusion at 1100oC, for 1 hour.

Also calculate the concentration of the acceptor impurities on the surface.

For the calculation, take values for diffusion coefficient D1 = 2.7×10-18m2s-1 at 1000oC, and D2 = 3×10-17m2s-1 at 1100oC. 
The solubility limit of boron in silicon No = 2×1026m-3 at 1000oC
