HOKKAIDO UNIVERSITY

Title Matching section& L Ctapered linellFEd 2%
Author (s) AH, BEBE; Murata, Shigeaki; KLU, Rif ft
Citation bimE KB T EMPFRHRE, 43, 29-48
Issue Date 1967-05-15
Doc URL https://hdl. handle.net/2115/40819

Type departmental bulletin paper

File Information 43 29-48. pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




Matching section & U C® tapered line IC B3 5 WF3E

MOE %
BB
(4l 212 3 1 B 328)

Studies on a Tapered Line Used as a Matching Section

Shigeaki MURATA
Tatsuo KATAYAMA

Abstract

A tapered line or a non-uniform line have found considerable applications in micro-
wave circuits during recent years. The tapered line is characterized by a non-constant
characteristic impedance of the line along the longitudinal direction, that is, along the
direction of propagation of electromagnetic waves.

One of the most common uses for such a line is in the matching of transmission
lines of unequal characteristic impedance over a broad band of frequencies.

In this paper, the differential equations of a tapered line involving voltage and cur-
rent, expressed as functions of the position x, are solved approximately in the case of
TEM mode for assumed variations of the series inductance and parallel capacitance per
unit length along the longitudinal direction x. The variation of characteristic impedance
is not assumed but deduced from the solutions of the differential equations. Based on
the above the equivalent circuit for the matching section consisting of a piece of tapered
line is determined, and the reflection coefficient and transmission coefficient are determined.

The solutions of differential equations involve coefficients that must be determined
from numerical calculations by an electronic digital computor. The result of this will

be given in the next paper.
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feds, G 2\HiE o Riemann [EOE 2 @iicd b E4huE, G 1k, GCr@ lEed 584

> conjuate complex ([Z7s 5 EILA S THhn b,

; . ¢
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W & I
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G=A+;B 1
A = ¢y+cycos T+, cos 22 ¢5 cos 3x+ -+ (A-3-1)
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Dy, TEOIELEDET D,
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v = by+b; cos x+b, cos 2x-+by cos 3x+ -+ J
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]
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A-3-
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T BT TE DRI D,
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FRENE VSRR o, 8 2 HIBANEoRI TS 5,
X=cosx &T5¢&
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ET 5,
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ST Y=—cosx £95 &
A= Fog(Y)+Feu (= Y)
= Foa(Y)+ Fou (Y) = A(Y)
i R L C
B =— B(Y)

Bt BPoWC o, v BT H0RTHLH, FiC

sign(B') = — sign(B)

TH D, ((A-3-1) RO (A-3-1) &gk 1L 2/), (A-3-6) L b
w =—ulY)
v =v(Y)

n: odd OH

2 =
b=\ v cosnxdx
0

Cop o ay
_zSJmY)fod( N2
— 20 vy 2
- ﬁ‘SVll<Y)f0d<Y> x/I:wY?"
:—b7L

MRz LT
‘L;L == dy

n: even O

by = by
’

bn = bn

@, = a,

ETe HHNIABITHY TE B,
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