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Optimization of “Patterned Ground Shield” of Spiral Inductor
using Taguchi’s Method

DAY, M UE A E A
(Jae-Hyeong Ko, Sang-Bae Oh, Dong-Hun Kim, Hyeong-Seok Kim)

Abstract : This paper describes the optimization of PGS(Patterned Ground Shield) of 5.5 turns rectangular spiral inductor using Ta-
guchi’s method. PGS is decrease method of parasite component by silicon substrate among dielectric loss reduction method. By us-
ing the taguchi’s method, each parameter is fixed upon that PGS high poison(A), slot spacing(B), strip width(C) and overlap turn
number(D) of PGS design parameter. Then we verified that percentage contribution and design sensitivity analysis of each parameter
and level by signal to noise ratio of larger-the-better type. We consider percentage contribution and design sensitivity of each parame-
ter and level, and then verify that model of optimization for PGS is lower inductance decreasing ratio and higher Q-factor increasing

ratio by EM simulation.
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1. Patterned Ground Shield
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2. Taguchi Design of Experiment

oA AdAIE 7 Drobusty AAIE 9 8 F a3ich A0A
Ae AFEAR A g HAF U0e VFEE H
2318 = Qe Wil oy AAle FuEs o8
3 Ag Az 235 o) FA-SH](Signal-to-Noise ratio)E ©] 83t
g 4ol E4olth

~ 436 -



B2 A9 Alg 47bo) 49 £33 vlojg B8 93
AR} 59 =L ZAs = Aad H29 matrixS o]
S8tk Yuizoz A wulde
squares’ = &2 A ATH4].

TA9 AR E dvrdos ()T} Zo] JeRA
o},

‘Latin  squares’*} ‘magic

L. (7 (1)

o] 7] A

m 201’38 R

A Yo g5

3" -D/2: A Ee G

v =2 e 3EAY Y F2 A awdES m=2
o L,33HE AWH|E R E A} &35 THS).

AEE T8 €2 tiolgE 2A5h7] A 45 of ZALeH|
= 42 B2 5/(Smaller-the-better type)} 2)(3)2) TS
J(Larger-the-better type) 50| At

SNyp = —ong[lzyf] @)
n i
1 &1

SN,z = —IOIOg[—— —2) (3)
nia Y

T oyE % R A

3. Result of Taguchi Design of Experiment
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Table 1. Definition of design parameters
Factor Variable A { Variable B Variable C Varia:ble D
level PGS o] | slot 3+ | strip ®ol | HA+
(¢m) (¢m) (tm) BT
1 0.153x2 1.5 15 1
2 0.153x3 3 31.5 2
3 0.153%4 4.5 48 3
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Table 2. Array for numerical experiment

Experiment| Variable A | Variable B | Variable C | Variable D
1 0.153%x2 1.5 15 1
2 0.153%x2 3 315 2
3 0.153x2 4.5 48 3
4 0.153%3 1.5 315 3
5 0.153x3 3 48 I
6 0.153%3 4.5 15 2
7 0.153x4 1.5 48 2
8 0.153%x4 3 15 3
9 0.153x4 4.5 315 1
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