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Impedance Calculation of the Rectangular Power Plane
by the Waveguide Model
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Abstract

A novel impedance model is proposed for the rectangular power plane along with the analytic impedance expression
derived from it. The power plane is modeled as a section of a rectangular waveguide with appropriate boundary
conditions around its periphery. As a result, the derived impedance expression based on the proposed model has the
one-dimensional series form, which is simpler and computationally more efficient than the existing formula based on

cavity model of the power plane.

Key words : Power Plane, Power Distribution Impedance, Waveguide Model, Power Noise

.M &

HZ 20 FFI2 U tAE Eopol A et
71 2o Y HAFH F 45 A9

£x& uid BFH R Fobsta ). o]t
a&stel 3 AZ O Y 483 AA-
< ARAZIEANHE ALR e ARFDES} o)
AA L ole] @& ¥F3 AY FFo] 713
ol A% AT FAEY At & FAZ FH
I Aok ol wret Z4F & HAY AL AA A
28 AA AREY AR 9L FEHE
A= 28 A v 3 Z(power delivery circuit)
AR F240 HA A FUHEL ok

AY B3R HAAN AT HY 59 3
- bypass FAHAIE] §-& AR5t ok A A
A 7 Jou AFHE 719 bypass 7| Al E ol WA
A JHEX G347 g8 A& AY A
AA7ZL LEHR 714 QG9E2E A Ay
chip A AIE] 52 AML3HE O 58 FH4E ol
AEMAE 9% £ Joy A7 glon |4
S Fu MHz o}4e] mj ¢ 2 Faig oA
o A9 FE AAdE AEdHHA I3 AY de-
coupling E}o] &= Futel] gl Folrh

ALY ALY EL 25 PCB R H7]A]
ZoA 71 4 AL E T s FREA AAFS
2ol TR AAE AASL A £F I 72

WP RZAITRC) 4 ALY APoR FYHUE
& AE(RFIC Research and Education Center, Kwangwoon University)

1147



BHERRBERNE £15% 2125 24F 128

A HCHLE d8) ol24Y £4 % oo mE &
A Q77 M2 Soldte A gY A7
Z7IZRE FYAR A7t oIR4A Hh ol9
2L AR degEe) 0 H4HY drolA
T 72 AME A 3F T2 Rddde
o 7bg YA AT ol of wpyoy
m HA Y HEREY dSdLg 7 A T
g 259 RE §o o8 dAs ANE 4 2
A S Fel A duds 2P I
2 gln}lll,ll}'

2 =EANE 79 2o 2d 7wg Ha}
4% A99AY AR 4 He dEs 28
2 ANGAT 94 ALY ddEn 12E @
ol /e 73 o 722 RYsiaty 19
e A2 N 5o 2 dHELE 2R B
E @5 ASe AAsdn. 2 43 fxE o
5
&

po

Y AL 1A 3 FHE 2EH] 718 A
Hol o 78 3§ 2ol /iE 249 3%
HED 3 A 38€ 34 59 4 3ok

I.of &

29 10 19 2 AARo 2 T4 Yxjy A
aguy 729 1 7Y 292 571 242 B
F3 gtk A A4 HEL 23 L3 B
29 57t 27 ¢, 69 § A9 BYE FA74
H SA7t 93 22 42 B2 22 A4
AYHY FUL = 722 o Yok

Qe SR B L P Alolg] Az
&AM F94 deslAY el e 6% )
wgol of Weoze AAsY Wake B 4
S ARolnE BH P22 249 A EAE
SANA A2 5 Ak 2L 42 AW &

Waveguide
axis
Electric wall
y
X a Magnetic
dl e -

sidewall
(_Waveguide
open end

28 1. ANz AeEwe) 29 99 2y
Fig. 1. Waveguide model of a rectangular power plane.
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Fig. 2. Convergence of the self impedance calculation.
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Table 1. Locations of the measurement points used in the impedance calculation,
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R (0.1, 0.1b) (0.1, 0.2b) (0.1a, 0.3b) (0.1, 0.4b) (0.1, 0.5b)

AA 6 7 8 9 10

B (0.2, 0.2b) (0.2, 0.3b) (0.23, 0.4b) (0.2a, 0.5b) (0.3a, 0.3b)

AA 11 12 13 14 15
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Fig. 5. Required number of terms to obtain prescribed
accuracy in the self impedance calculation at
various positions(solid: 1 % error, dotted: 0.1
% ertor).
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