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Abstract

In this paper, a method for computing the capacitance parameter for a multi-interconnection
line in a multilayered dielectric region is presented. The number of interconnection lines and the
number of dielectric layers are arbitrary, and the interconnection lines are finite cross section or
infinite cross section. The surface of lines and dielectric interface are divided into subsection. The
surface charge density of each subsection is a constant step-pulse function for each subsection.
After the solution of surface charge density is effected by the method of moments, capacitance
parameter is calculated.
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Table 1. The coefficient of capacitance and
induction in Fig. 4.
A b Aa-E3(8) g (6)
Cn 0.9153 E—10 0.9165 E—10 0.9224 E—10
cyn | —0.8209 E-11) —0.8220 E—11| —0.8504 E—11
Ccy | —0.8209 E—11| —0.8220 E—11| —0.8504 E 11
Cae 0.9153 E—10 0.9165 E—10 0.9224 E-—10
¥ 2. 273 49 7ol N self 2 coupling
N A e A (F/m)
Table 2. The self and coupling capacitance in Fig. 4.
<] | dogd(g) | Fuvrd(e]
cn 10.8332 E—10 0.8343 E—10| 0.8374 E—10
c. | 0.8209 E—11|0.8220 E—11( 0.8504 E—11
c, | 0.8209 E—11]0.8220 E—11( 0.8504 E—11
C,, [ 0.8333 E—10( 0.8343 E—10| 0.8374 E":IO
y
[ o 22720
w2778 o &= e
. : 05
H €;=68¢qg
-3 g 9. .
W 7

agls5. 3e
Fig. 5.
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E 3. 2¥59 Aol g FyAFt FEA
4 (F/m)
Table 3. The coefficient of capacitance and induc-
tion in Fig. 5.
7 2+ i8] -
cu 0.3772 E 10 0.3720 E— 10
Cu -0.7095 E--11 —0.6889 E—11
Ca —0.6941 E-—-11 —0.6889 E—11
Ca2 0.2188 E-10 0.2169 E—10
4. 2859 7A$ol g self W coupling

shAled 2 (F/m)

Table 4. The self and coupling capacitance in Fig. 5.
| 7} Ard(8)
Cy 0.3066 E--10 0.3031 E—10
Cu 0.7095 E—11 0.6889 E- 11
Co 0.6941 E--11 0.6889 E--11
Caz 0.1494 E—10 0.1952 E—10
Y
220 A &= €
: : 0.5

0.2+ |

_?22 ; YR

A2 & FAHA 2o EAste F EA
(am)

. Two conductors
dielectric layers.

in two different

E 5. 2969 A%l e S FA
4 (F/m)
Table 5. The coefficient of capacitance and
induction in Fig. 6.
7 z HargH(8)
Cn 0.3706 E--10 0.3651 E—10
Ciz —0.1571 E—11 —0.1562 E—11
Cn —0.1621 E—11 —0.1562 E—11
Cz2 0.2129 E—09 0.2099 E—09

E:3

Table 6. The self and coupling capacitance in Fig. 6.

(F/m)

$-oll &k self Y coupling 74 3H

a8 7.

Fig. 7. Coupled microstrips between

- =+ (8]

Cn 0.3549 E—10 0.3495 E—10

Cuz 0.1571 E—11 0.1562 E--11

Cn 0.1621 E—11 0.1562 E- 11

Ca2 0.1967 E--10 0.1943 E—10
Y

Z ALY DN

€2~ €g
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7“/4/‘4

vhakgt F Al el Apolo] Efslhe

strip line (um)
conducting
planes.

E 7. 2879 Aol A SaAsel F5A
g (F/m)
Table 7. The coefficient of capacitance and induc-
tion in Fig. 7.
A # Aae(8) Hagdl(6)
cu 0.6256 E—10| 0.6233 E—10| 0.6307 E—10
ci | - 0.5717 E~11] —0.5931 E—11| —0.5866 E—11
Ca | —0.5712 E—11] —0.5931 E—11| —0.5866 E—11
Cyy 0.6256 E—10 0.6233 E—10 0.6307 E—10
E: 8. 2372 7ol NI self Y coupling 7

HAJ el 2 (F/m)
Table 8. The self and coupling capacitance in Fig. 7

A ] AR 8) | AaFA(6)
cn | 0.5684 E—10]0.5634 E—10 | 0.5720 E - 10
cn {0.5717 E—11]0.5931 E—11 0.5866 E—11
cn | 0.5717 E—11{0.5931 E—11 0.5866 E—11
c. | 0.5684 E—10}0.5634 E—10( 0.5720 E-10
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O 8.
Fig. 8.

E: 3

Table 9.

1989F 8H EFLBEHLE

€) =4.0

_

AN wAA Fol EAste 7S (um)

A conductor in three dielectric layers.

/ GROUND PLANE
L2220

9. 1182 7 Foll digh AMafA|e)~

Capacitance in Fig. 8.

(F/m)

% =t i (2)

c 0.3670 E—09

0.3598 E—09
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