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A Branch-Line Hybrid Using Triangle-Patch Type Artificial
Transmission Line
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Abstract

A branch-line hybrid using microstrip artificial transmission lines(ATLs) with slotted-triangular patches is proposed.
The proposed artificial transmission line is compact in structure as well as easy to adjust the characteristic impedance
and electrical length of equivalent transmission line by changing the slot's parameters; hence, it is useful for
miniaturizing conventional transmission lines. The designed branch-line hybrid, because of the use of the right angled
isosceles triangular shaped artificial transmission lines as building blocks, has no useless empty space, and hence
optimally miniaturized. A fabricated 3 dB branch-line hybrid shows the coupling variation of £0.5 dB and the phase
difference between two output ports of 91°+4° within 15 % bandwidth at 2.45 GHz center frequency. The size of
proposed branch-line hybrid is only 38% of the conventional branch-line hybrid.
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Fig. 1. Structure of triangle-patch type ATL.
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Fig. 2. Equivalent circuit of triangle-patch type ATL.
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Fig. 3. Characteristic Impedance of the ATL.

9 A7 Adolg Yepl 2, 7,3 7,2 29 9]
s, B3l JHEAE Yepdh
MM FTEH [13]0] AAE ¥

R

o+
o
=2

v
0,
ol

£
A
K
l-fO
o
o
[z
> M 1o

A

r

[
o)
o

ft

O

R

24
LIS
~

@
ot 2
Lo

A7 He Aol L8 7g o
mmZ Astgoi’. 19 33 19 4
SENEREEEEEE R
S R EEECE R

ddolnh

22 RIOHEl BRHE| 2jQI Flo[=E|E

re
©
W

=
e N

[N [N
opr N
o

oX,

i
o

kA9l 3 dB Bl A A= AR7]= 19 59 2

769



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 23, no. 7, Jul. 2012.

-30

5042 -_—
353542 ==~

-60-

Phase delay [deg]
o
?

]

1.5 20 25 3o 35
Freq [GHz]

J8 4. Q¥ A% A2 %4 A4
Fig. 4. Phase delay of the ATL.
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Fig. 5. Conventional branch-line hybrid.
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Fig. 6. Proposed branch-line hybrid using ATL.
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Fig. 7. Fabricated 3 dB branch-line hybrid.
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Table 1. Parameter value used in fabrication.

Ly | Wy |Slot 1-1]Slot 2-1
23535 Q 15
B 84° 20] (mm) | 93 | - | 40 43
Z (mm) - 116 02 02
Ly | W, |Slot 12| Slot 2-2
Z[]:SO 52 7o
8-90° 20] (mm) | 93 | - | 45 36
Z (mm) - 103 02 0.2

Magnitude[dB]
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Fig. 8. Simulated S-parameters for the branch-line hybrid.
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