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GOOD LUCK



1. The 2-port shown below is defined in terms of its s-parameters.
v, 2-Port v

The s-parameters are defined as

b1 =Spa; +S,,8,
b, =s,a,+s,a,
ay and by are related to v and iy for k=1,2 by
a, =V, +2Z,,
b, =V, -z,

where zq is the characteristic impedance. Write the MNA stamp for this element. (20
points)



2. Assume that the MOSFET is a 3 terminal device with 1g = i(Vgs, Vas). Furthermore,
assume that the charge in the device can be represented as two nonlinear capacitors
from the drain and gate nodes, respectively to ground. The charge for these capacitors
is described by (drain) Qq = qu(Vgs, Vas), and (gate) Qg = dg(Vgs, Vus). Use this
information to write the Jacobian matrix and RHS stamp for timepoint n at Newton
iteration k+1. Assume the integration method is described by X,=oax,+p. (35
points) 5




3. The T's contour for an integration method is shown below. Shade the region of
absolute stability. (10 points)

Im (o)

T
N,

Re (o)

4. A linear multistep integration method is given by
h . h .
Xn = Xna +§xr1 +%(20—1)Xn_1

a) For what values of O is this a first-order integration method. (5 points)

b) For what values of 0 is this a second-order integration method. (5 points)



c) For the condition of part (a) what is the local error. (7 points)

d) For the condition of part (b) what is the local error. (8 points)

e) Write the equation for the region of absolute stability for this integration method.
You don’t need to solve the equation or draw a plot. (10 points)



