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(A Study on the Taegeuk shaped Directional Coupler with Improved Power Split Ratio)
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ABSTRACT

This paper propose a new taegeuk shaped directional coupler and verify the possibility of high power division rate
in those directional coupler through the experiments.

We took the taegeuk shaped structure in those proposed directional coupler to utilize a 31/4 section of hybrid ring
lirectional coupler actively, and calculated the branch admittances, which satisfied the condition of perfect matching
ind isolation in the center frequency, by even odd mode analyzing methodes.

On the result, we knew that it can be realized a much higher power division rate than reported result™ “in same
dircuit area within the producible resistance limit in the microstrip line, made the taegeuk shaped directional couplers
vith 0, 8, 16 dB power split ratio in the 10 GHz frequency using CGP—502 plate, and confirmed the validity of theory
‘hrough the experiments.
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Fig. 1. The structure of taegeuk shaped directional coupler.
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Table 2. Impedance values of each branch compared with reference
e71E Aol stojHel = 3 WYE solu e 3 Alke $ 342
A Bulg Z, Z Z Z, Z, Z,
0(dB) ' 70.7 70.7 70.7 70.7 120.8 90.1
3 86.5 61.3 77.3 61.1 96.7 87.1
6 111.6 55.9 89.8 55.6 81.0 86.8
9 149.5 53.1 109.9 52.7 70.8 89.1
12 205.2 51.6 139.4 51.2 64.1 93.5
13 151.9 50.9 62.4 95.5
15 59.7 100.0
21 54.6 118.8
21 52.3 145.3
28 52.0 150.4
. ey =3 gsk 2|9 &2 Az g Pd 7B AHEEH 0, 8, 16dB2] WY
Hulage 2e P AYIE WA Aded
v 979 494 39 98kl CGP-502 ool ok

21



) BT RS 552% 25% 19915 68 [

Mro) AHgE 2HE sfelnlEie] Aake B 3
®3}ed Kirschining 5 4198 o] gkl om, A}
§ 7lme AR AAS 8 ANE Mz Are
;39 gom A F4 Fo4 10 S 1FoE
AsE w e 2d 29 gk

H 3.5 20| W2 utskM A& of MAH 24

[ s B — OO =

Table 3. Directional coupler’s designed values depending

on power division rate

e 22 (dB)

HE W, (m)| HE W,(m)| eeff | eeff ‘

0 ‘ 0.269 0.573 2.009 | 2.122
8 0.930 0.586 2.214 | 2.126
| 16 1.372 0.365 2.293 | 2.050

* 713 AY & :2.60, h:0.6mm, t 10.018mm, tand : 0.002

2992

(a) 0 dB (b) 8 dB (c) 16 dB
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Fig. 2. Features of Taegeuk shaped directional

coupler upon power division rate. (double
of actual size)
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Fig 3. Measured frequency characteristics of the
power divider depending on power division rate

et Fde N2 E wglo] xgto] opd iy
FUE Foti, trPoz Qste] 471 Mz M
el daiM e mAe s depdo g AL 5
At

29 38 W 3ag 247 (HP-8510) 2 o] &
3o *ﬂd S uteinlH o] Fil4 EAomAM, 1
F A A71E dBgko 2 Uehlo] ErE e 12l

Jl

‘*é-% dopr 7] & T4 Fup4E
G A 12 G7h=le) S vl o
= oldl, 8 dB ¥ 16 dB EW&& 2=
i 71‘“‘- 4 ﬁﬂrﬂ l%@?l of x| eF &
2% 39 (b), (c)oll & Yehd 3l
A L‘r‘u‘}r?f)ﬂ*ﬂ HAAE Boln

- )\16] 2377}7} A ;ﬂ Z=
ok 18% w& TR olFate ekt

NooTN
T

o -
.9,1'.
oo
j‘
o
I

1
i

TL L

ad

£ o =
o
&
Ao
=3
=
to
1o
oX
o
1
ﬂl

r
.
b

. 32 |o

=
—~

o 4y Jo & 2% % ap

>0
jass
-2

o

2
i
*»O
jash
A

[>
. to o rr al iz

ToE T

o

_1:‘_‘.

i,
g £ X

Koo mx ow
2
s
s
v

o

e R S5 g 2aas) s
AL B, 0dBETH 8 dB, £-& 16 dBS} ¢ =

ofl
=
£
of
o
X
ha
ok
3
o
[o¢}
~
\
e
o
]
dr

~
i

=
:‘p\-g‘
i =S
zrﬁ

N
3
v flo
oy N pE = uo

o o
I
i

2y

(
1
ol MY
ol
-

Fobrold A A R 4 e b

ofelo] ctelukel A Hujo] L8R A 4

ol ARl AN 5 Qoelet ArEm 7

SECIRER EE I BT TP BRIy
A

O NN TN BT

R

2EAK

(1) C. Y. Pon,
ler for arbitary power division”, IEEE

“Hybrid —ring directional coup-

Trans. Microwave Theory Tech, vol.
MTT—9 pp. 529—535, Nov, 1961.

(2) A. K. Agrawal and G. F. Mikucki, “A
Printed —circuit Hybrid—ring directional
for arbitary power divisions”, IEEE Trans.
Microwave Theory and Tech, vol MTT—34
pp. 1401 —1407, Dec. 1986.

(3) M. Muraguchi, T. Yukitake, Y. Naito, “Op-
timum Design of 3—dB Branch—line
couplers using Microstrip lines”, IEEE
Trans. Microwave Theory and Tech. vol.
MTT-31 pp. 674—678, Aug. 1983,

(4) V. F. Fusco, “Microwave circuits Analysis
and Computer — Aided design”, Prentice
Hall international Ltd (UK), pp. 70—75,
1987.

(5) T. C. Edwards, “Foundations for microstrip
circuit design”, John Willey & Sons. USA,
pp.203 —204, 1981.

23



(] BEGRHA PRI H24 2R 19912 6RA O

(6) J. Reed and G. J. Wheeler, “A Method of (8) R. H. Jansen, M. Kirschning, “Agreement
Analysis  of  symmetrical  four-port and accurate mathmetical model for the
networks”, IEEE Trans. Microwave the- power current formulation of microstrip
ory and Tech. vol. MTT—4 pp. 246—252, characteristic impedance, " Arch
oct. 1956, Elektronik u. Ubertragungstechn., vol. 37,

(7) Technical data sheet of CGP—502, B4 1983.

BALK TRt

24



