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The Analysis of The 1:-1 Transmission Line Transformer

Michio Axivama, Kenichi KamaTa and Seiichi Honpa

Abstract: — The results of the analysis of the l:-1 transmission line
transformer are described which passes a few decade of frequency range.

The transmission line transformer consisting of a pair of mutually coupled
lossless transmission lines covers a much wider bandwidth than a conventional
transformer, and it has been analized as multi-conductor transmission lines by
many authors.

The stray capacitances in the cause of the end effect of lines provide
undesirable current path which does not leave the transformer as simple trans-
mission lines for very high frequency applications. In addition, material i.e.
ferrites has permeability which generally falls off rapidly above several tens of
megahertz.

The purpose of this paper is threefold. One aim is to propose a new
equivalent circuit of the transmission line transformer which is modified by the
effect. The second is to discuss the operation of such a device from ordinary
transmission theory. The third is to support the analysis by the experiment of
the transformer which has been made using a toroidal ferrite core having an

outside diameter of 1.38 cm.

1. F &2 & &

BIED & 912 E MHz & 23 2Bl ko JBsiolEiz & 0B R 2 8T 2 123,
DR R £ ST SES VIV b, S OBERICL 5T, 2O
BB s ENT R,

OB, SHROBRRRA VI 7YY AIRBC-RICOHEL TR Y, WEORES ¥
C— Y RCEDTHEABNE EL TS, FRIPaf SABOa T eHWIRGELE

* YRR T T TR
** YRR T AR T T



202 YIFR 2 DT R (5B20%)

WWE—RTh s EIFABNT, WERERPFEL 3k biov. bhibiiz o
B gt KA BBERERICEA2DDEEZ I, EBIS, 7294 POk i
DB 5 P L TEIICET T %,

T, aNooFERER LT, 54k L UERERIC & 2 EMERZIRET 5.
LT, MOERESDEREL 5 Li—] OEHMEZ OV TORIT 21T 5 12, & BIZHEEIC
PR AYABOT 254 P e HACREREPHIEL T, O Ao EE E L
TV 5,

2. AT HEEOEF

B AR e TAIERINC A B &y 2QAEDRBEPEED LICRpN T EEIbNL, Z
T, i?“a TDEHIL2 &%\%E‘%’-OV\"C%%}’{T&%Q
Bl 1 ioomd & 9 RHIS PATIC B I I 2 RO R\ R D TG HBIC BT,

*r- : :
Lig I
1 2
i
3 4
Vig \',{

1 BB LT EAERR
Fig. 1 A pair of mutually coupled transmission line.
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Fig. 6 The equivalent circuit of the 1: 1 or 1:—1 transformer.
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Fig. 8 The input impedance of the 1:—1 transformer.
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Fig. 9 The operating propagation attenuation function and the
input impedauce of the 1: —1 transformer.
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