6.012 Microelectronic Devices and Circuits

Tutorial #5

Problem 1 — n-MOSFET

You are given an n- MOSFET with the following parameters —
V,, =05V, u, =250cm?*/Vs, t =10nm, L=05um, W =25um

The MOSFET is biased as shown in Figure T5-1 with the following initial bias conditions:
Vg =25V, Vo =25V, Vg, =0V

Figure T5-1.

a) Inwhat regime of operation is the MOSFET?

b) Ignoring secondary effects such as channel length modulation (CLM), what is the drain
current Ip?

c) If the substrate doping is N,=10*" cm™, what is the maximum bulk depletion charge density
when the surface is inverted at the source end Qgmax(y=0) for Vgs=0?

d) If the body-to-source voltage Vgs is now changed to Vgs=-2 V, with other bias conditions
remaining the same, in what regime is the n-MOSFET?

e) If the body-to-source voltage Vgs is now changed to Vgs=-2 V, with other bias conditions
remaining the same, what are the new values of Qgnax(y=0)?

f) How does Qy (Y =0)+ Qg (Y =0) when Vgs=-2 V compare to
Qy (y = O) + Qg (y = 0) when Vgs=0 V?
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