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t A Method for Transient Analysis of Multi-wire System
with Multiple Branches through the Concept of Digital
Wave Filter by Masami KaT1o and KENJI TAKANASHI
(Department of Electrical and Electronic Engineering,
Faculty of Science and Technology, Sophia University).
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Fig.1 An example of a multi-wire system with
multiple branches.
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Fig.2 Coupled transmission lines and a decoupled
one.
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Fig.3 An equivalent circuit of multiple parallel transmission lines.



Vol.22 No.5
:— ----- 1| | ? 3 [»q/'r]:""‘"-l
e '
: | #1 :
L e F-E
1 i .
| ' '
: 'y 2 3 (%71
B s
! 1
L % i A
: PRI S (2/Th
R i
1 n \
L e R -F-E-
Cmmmenl ]

4 B DWF %3]
Fig.4 A digital wave filter representation of the
transmission line part in Fig. 3.
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Fig.5 An inductor and its DWF representation.
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Fig.6 A capacitor and its DWF representation.
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Fig.11 A digital wave filter representation of the multi-wire system shown in Fig.7.
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Table 1 L and C matrices and the length.

e FPIH/em)|  C (31 (pF/em) | B3 T e
3.843 1,620 1.043 —0.343 7,=0.6183

# [1.620 3.843] [—0.343 1.043] 73=0.5552

 |r3.843 16207|[ 1.043 —o0.343 ,=0.3710

8w [1.620 3.843] [—0.343 1.043] ,=0.3331

B | 3160 1.043 ﬁ’ 5 | £s=0.2871

| 3.160 1.043 | 3 | te=0.1722

% [ .60 | 1.043 ‘ 4 [:,=0.2297

*® 2 RLC £Fof

Table 2 Numerical values of the RLC elements.

B B @ | 4rr0s Fn) | Avros ()

R, z.o| C 5.0 L | 4.0

R %.0 | G 10.0 Ly 5.0

R, %0 | G 5.0

R, 200.0

R, 75.0

Ry 0.2

Re | 10000.0
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