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Coarse Model Fine Model

RC$ LC; CC% . Ls CfL

X =[Re (Q) Lc(H) Cc(pP)]”

xt=[Re (Q) Le(nH) Ct(pP)]"
Models are defined as in [1].

Specifications (Zo = 50 Q)
\ S11 \ > 0.8 from 1 GHz to 2.5 GHz and from 3.5 GHz to 5 GHz
|S11| < 0.2 from 2.95 GHz to 3.05 GHz

Design variables: x=[R(Q2) L (nH) C (pF)]"
Xc =[50 0.2683 10.4938]"

xi =[114.3991 0.3533 5.7966]" (for Case 3: high difficulty, R, = 0.5 Q, L, = 0.13 nH),
with U(xf") = —0.032751 using p1 =40, p2 = 20, and p3 = 40 frequency points uniformly
distributed for each specified frequency range (1-2.5 GHz, 2.95-3.05 GHz and 3.5-5 GHz).

Using p = 301 frequency points uniformly distributed from 1 GHz to 5 GHz for plotting.

Case 1: Low difficulty, Rp = 0.1 Q, L, = 0.03 nH
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Case 2: Medium difficulty, Rp = 0.4 Q, Lp = 0.09 nH
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Case 3: High difficulty, R, = 0.5 Q, Lp =0.13 nH
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Direct Optimization of the Fine Model (for comparison with SM methods)
Case 3: High difficulty, R, = 0.5 Q, Lp = 0.13 nH

Using x{¥ = xc" =[50 0.2683 10.4938]", with p = 501 for plotting and calculating objective
function with p1 =40, p2 =20 and p3 = 40 per specified frequency range.

Nelder-Mead method SQP method
TolFun = 1e-8, TolX = 1e-8 TolFun = 1e-8, TolX = 1e-8, DiffMinChange =
10TolX, TolCon = 1e-05; and x" = 0.3x©®, x® = 3x©®

RLCf RLCf

W ,.4""_ -'-—--a% ,,-"
N/ / N/ /‘
0.8 \\ N7 / | 0.8 N 7 |
1 \ 1 /
0.6 Ao 0.6 Ao

IS4l
/
——

IS4l
Rl
/
——

)
0.4 . - 0.4 E
e R (x© (0)
\ / R (%) \ / ----R (%)
0.2 - x| 0.2 - * |
Rf(xf) V Rf(xf)
01 2 3 4 5 01 2 3 4 5
frequency (GHz) frequency (GHz)
RLCf RLCf
0.8 0.8
0.6 0.6 _\—4\_\
& o4 £ o
% = M
%:_ 0.2 %:_ 0.2 _\—
| AN
0 -y 0 e
B
02 -
0 0 200 400 600 800 100C 0'20 20 40 60 80 100
fine model evaluations, j fine model evaluations, j
RLCf RLCf
f 25 Q25
= 0) = 0} —
g Xiy 2 X [~
g 2. 0 g 2. 0
> 2 > X2 I—I
S L5H -0 S 15} 0
g o }-—Jw """"""""""""""""" g %al..... J_l ............
£ 1 ¥ E 1 : /-
= = [ N
8 -~ 5 b
——— i o MWy e e e e e e e o o r= et ™ N e e s — -
< 05f 2 5 05 y Y
s s
0 200 400 600 800 100C 0 20 40 60 80 100
fine model evaluations, j fine model evaluations, j
Total number of model evaluations: 1000 Total number of model evaluations: 83
Xopt = [114.4016 0.3533 5.7966] Xopt = [114.3991 0.3533 5.7966]

Objective function value at Xopt = -0.032751 Objective function value at Xopt = -0.032751
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