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Abstract

Recently the switching speed of logical circuits has become considerably fast so that the pro-

pagation delay time of signal can not be neglected. In the printed wiring which is widely

used in electronic apparatus such as digital computer, the multi-branched wiring has been used

for convenience.

In this situation multiple-reflection of signal occurs at the branched points

and mismatched terminals, which results in the waveform distortion and causes the increase in

the rise time. This paper proposes the general purpose program which analyses the transient

phenomena of the multi-branched transmission line through the combined concepts of S-matrix

and z-transform. In this program the response waveforms for almost any wiring pattern and

any input waveform can be calculated by supplying the input data in a quite simple format.
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Fig.1 An Example of printed wiring pattern.
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Fig. 3 Typical example of signal waveform.
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Fig. 7 n-th order branch point with a serial load.
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Fig. 9 Signal flow graph at n-th order
branch point.
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Table 3 An example of input data

(A) (B)
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3 (ns) |2 (Q)  #ES | (Q) (pF) (pH) | W3] |5
1: 2 Ty N 1 Ry — = 2 —_
2: 4 T3 23 2 Ry, — — 3 3
3: 2 T3 22 3 Ry, C =~ 2 —
4: 5 T i 4 R, — — 2 -
5: 9 Ty E 5 Ry — — 3 6
6: 5 T zs 6 —_ - - 1 —
7: 6 Te Ze 7 Ry C¢ =— 2 —
8: 6 Ty 7 8 Ry G - 2 -
9:10 Te EN 9 - - = 1 —
10:11 T 210 10 Ry, Co -— 2 —_
11:12 Tu zZn 11 R, C; — 2 -
12: 9| T 212 12| — — =11 —-
13:12 Tis Z13 13 Ry — =— 2 —_
14:12 T 21 14 Ry — - 2 -
15: 14 T 215 15 Ry Ciz — 2 —
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