
Ouestion 1

Let ~ = [~1 ~2]T be a vector of design variables.

optimization are

Error functions for design

f1(~)

f2 (t/;)

f3(q,)

f4 (0/)

= ~2 - 4
= 2 - ~2
= 1 - ~1
= ~1 - 7

Let ~o be the nominal point (design center) and x be a 2-dimensiona1 random
variable. We consider 5 random outcomes of x:

X(l) = [0

x(4) = [1

X(2) = [-2 01T,
xes) = [2 0]1.

X(3) = [-1

The corresponding 5 circuit outcomes are

q,(k) = ",0 + x(k), k = 1, 2, ..., 5.

The objective function for generalized Ip centering is

where the kth component of vector u is defined "as

k = 1,2, ...,5

and the weighting factor Qk = 1 for k = 1, 2, . . ., 5.

Suppose the starting point for optimization is ~o = [~ol
Suppose ~01 is fixed at 4.0 throughout optimization.

Case 1: p = q = 1

Requirements:

(1) Derive the expressions for the objective function U vs. variable ~02

for 0 S ~02 <~. Draw graphically U vs. ~02 for 0 S ~02 < ~.

(2) Find the optimal design center ~o, i.e., the minimum of U(~o).

(3) Draw the 2-dimensiona1 acceptance region and the locations of the 5
circuit outcomes before optimization.

(4) Draw the 2-dimensiona1 acceptance region and the locations of the 5
circuit outcomes after optimization.

Case 2: p = a = ~

Requirements (1) - (4): same as in Case 1.

Compare the yield and worst-case performances between the solutions of the two
cases.
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