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A Fast Computation Algorithm for the Impedance calculation of the Power
Distribution Plane Using the Transmission Matrix

% w8
(Young-Suk Suh)

Abstract - An impedance calculation method for the irregular shaped power distribution networks is presented. The
irregular shaped metal-dielectric-metal board is split into three piece of segments to calculate the impedance between
the two separated points on the board. Transmission—matrix description corresponding to the unit column of board and
the connection of unit column board are introduced. Then the transmission-matrix for the each segment is calculated
and reduced to the 2-ports impedance matrix. The proposed algorithm is very fast comparing the existing methods.
Applied to the 6 inch by 5 inch size irregular shaped board, the proposed method shows 15 times faster than the
electromagnetic or circuit analysis method.

Key Words : B3 x0]Z Power Integrity, Power-Ground Plane Analysis, PCB

LM B & e AL u, 719 e vE AGARE dF
9 ¥ UA5E 24
HANLEY 1, THAS FAZ A3, 71@AAM Y &
o] WX 2 &7 Atele] WM, Elo)P(timing), EHFF 2. MEsMHRddS 0|88 REo dudA AHu
(clocking), A& (power distribution)s} & Al5e] %
A (signal integrity)ell g AHFEo] A2®le) HF g ag1d ALY el ofd o) AL NE HE

AAe T8 842 AL glon, ofF AY F IY 9 @ A dE ZY9 2dl(@t 71EY d29-JAFY
A AAE A 2239 A9 5 AHrele) dAd2E BAxEoln A7le dF 2HUIVIem)7t 6AX, HEH
wEANoz AME ot Yok BHE=e dddAs 74]’:} dZ7ym)7t 5 et 2d1b)e 71He dRkon 47
AT 71E9 WYL, AT BN S FAHHeR F o] F&4¥(SPGS)FH 3749 FHMZ o] FolH UG
HWaH173), 71EE 22 A= Ura 7 Ad g3 -57}511

m}o 1

of

2 WwSolA &z ANETE F= wyo] o4l AT 1 3
23 AAPE BEo A REE AN AN & ym
£ 3o QAT AT @ol Ae: wde] ik B g

=8 e A 571822 F4Y AR seged iy
31 SPICEZ #j43te wie, 54 T 39 d9das
A o Az A - vl Alzke] HA A8FHT 7]
o EA5 e AHNANEYG 2 2AS 44 A& £ 3
01’*1 o] ALgEH T gty 4]

B =M e AguE Vo9 A9 F XAl ¢
HHAE Al gloiA Foiz 7[HE o8 A @97
% (unit column)e 2 ¥sln A$LAzydd g Hgsie

(a)

A
Mg ALt oledd Wue AeAzAGY 544 A < |:.<°
2 A48 9975 (unit column)® AEMz PR 7tz =L L=
99 715e) U AEHE Ydo| Foz FAHs] R 5 - hT

t RAAA FEE : 99k IThk AR ISR g - T Fig. 1 An example of nrregular shaped power/ground plane
E-mail : yssuh@yu.ackr
B HF : 20066 3H 248 ZEUb)NA R HAFL 2FAle]o dEH FFE A
BMRSET : 2006% 5A 2H AZAZO)H F A 32 2249 FEFFE A% A

HEM2 dHg ol HAui 27| wofl e wE Ymia Ao oy 251



BRFWRNEE 54C% 6% 2005%F 68

g2P)ols Al
W Yo 2o
gt NAAE 5

2 A4 Aot

J‘Jl & A4FEE A FAF(GQelx
Z

18 2( P)g} A 5(G)/\}

to >
MI
e
ofje
@
L
2

71499 BARE RENe] D oA A9 Ao B

< FTEIH7 AT JFALRAY &3] dEHE ¥
ojZtx tR¥. REY RE &AE BAHLE RH
T DCAYE AHgetA @0 APAS BAMlY g4
25 71]’4?:}4] A, B =FelA Adste $Ee 192
3 2ol REE 3FELE BEAA AF9 Eed i A
42 Pd& Fata HFAHeg Ynd2g AdEes ¥
Polth, Aty WYL A2 Hgsd o 2o

|

% ok HI!

¢

\

Oy 2 Aoy atel Jme ALHe 7w (P1,P2P3)2 2
&8

Fig. 2 Segmentation of irregular shaped board into the
rectangular plane (P1, P2, and P3)
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