CSCE 5730: Digital CMOS VLSI Design

Assignment 3, Assigned Date: 14™ Mar 2007 (Wed), Due Date: 26" Mar 2007 (Wed)

Instructor: Dr. Saraju P. Mohanty

1.

3.

Determine the mode of operation (saturation, linear, or cutoff) and drain current 1D
for each of the biasing configurations given below. Use the following transistor data:
NMOS: k'y = 115pA/V?, V1o = 0.43 V, A = 0.06 V!, PMOS: k', = 30pA/V?, Vg = —
0.4V, 1=-0.1V™" Assume (W/L) = 1.

a. NMOS: Vgs=2.5V, Vps=2.5V.PMOS: Vgs=-05V, Vps =-1.25V.

b. NMOS: Vgs = 3.3 V, Vps = 2.2 V. PMOS: Vgs = -2.5 V, Vps = -1.8 V.

c. NMOS: Vgs=0.6 V, Vps=0.1 V. PMOS: Vgs =-2.5V, Vps =-0.7 V.

Consider an NMOS with the following parameters: tox = 5 nm, L = 0.2 um, W =
0.4um, Lp = Ls = 0.5um, Co = 3x10™° F/m, Cjp = 2x10"° F/m?, and Cjswo = 2.75x10°%°
F/m. Determine the zero-bias value of all the relevant capacitances.

Given the data in Table 0.1 below for a short channel NMOS transistor with

Visar = 0.6 V and k' =100 uA/V?, calculate Vo, 1. . 2 (4, and W/ L:

+0.1  Measured NMOS transistor data
Vs Vs Vs Ip (mA)
1 25 18 0 1812
2 2 1.8 0 1297
3 2 2.3 0 1361
4 2 18 -1 1146
5 2 1.8 -2 1039




