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Nomenclature

Angular frequency
Bandwidth ratio
Electrical length
Electrical length (stub)
Physical length
Characteristic impedance
Input admittance
Susceptance

Phase velocity
Difference resistor
Reflection coefficient

Wavelength
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WLAN

S-Parameter

OoC

sC

SRF

Abbreviations

Wireless Local Area Networks
Scattering Parameter

Open Circuit

Short Circuit

Self Resonant Frequency
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Abstract

Recently, wireless communication systems have been developed and the
circuits which operate with the broad-band for multiband wuses were
introduced. However, broad-band circuits have problems that inevitably
increase the size. Dual-band circuit operates only two frequency, therefore, it
will be able to miniaturize through unnecessary decreased elements.

The Wilkinson power divider is the one of the most commonly used
components in wireless communication system for power division. Nowaday,
the Wilkinson power divider is also demanded dual-band. The Wilkinson
power divider that operates in a dual-band was introduced a few type, until
now. However, they also have cascaded transmission lines, so they are
unsuitable for circuit miniaturization. In this paper, 1 propose miniaturized
dual-band Wilkinson power divider operating at 245 GHz and 5.2 GHz for
IEEE 802.11n standard.

Proposed dual-band Wilkinson power divider is used in parallel stub line.
The design is accomplished by transforming the electrical length and
impedance of the quarter wave sections of the conventional Wilkinson
power divider into dual band m-shaped sections.

The design method of each element value was described specific in
chapter 2 of this paper. In chapter 3, proposed dual-band Wilkinson power
divider is shown through designed elements value. The validity of proposed

design method was verified through fabrication and measure.
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1 2 0.33 60.00 | 8165 | 60.00 & 24495
1 2.5 0.43 5143 | 9044 | 5143 | 14221
1 3 0.50 4500 | 100.00 | 45.00 | 100.00
1 3.5 0.56 4000 | 11001 | 40.00 | 7745
1 4 0.60 3600 | 12030 | 36.00 | 63.50
1 45 0.64 3273 | 13079 | 3273 | 54.02
1 5 0.67 3000 | 14142 | 30.00 | 47.14
1 55 0.69 2769 | 15216 | 27.69 | 4191
1 6 0.71 2571 | 16297 | 2571 | 37.80
1 6.5 0.73 2400 | 173.85 | 24.00 | 34.46
1 7 0.75 2250 | 184.78 | 2250 | 31.70
1 7.5 0.76 2118 | 19574 | 2118 | 29.38
1 8 0.78 2000 | 20674 | 20.00 | 27.39
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fleH | 5 0, ldeg]l | Z[0] | ¢, [deg] 7z [0
2 0.33 60.00 | 8165 | 12000 | 8165
2.5 0.43 5143 | 9044 | 10286 | 2589
3 050 | 4500 | 100.00 | 90.00 | 0.00
3.5 056 | 4000 | 11001 | 80.00 | -16.28
4 0.60 36.00 | 12030 | 7200 | -28.40
45 0.64 3273 | 130.79 | 6545 | -3839
5 067 | 3000 | 14142 | 60.00 | -47.14
5.5 0.69 2769 | 15216 | 5538 | -55.12
6 0.71 2571 | 162.97 | 5143 | 6259
6.5 0.73 2400 | 17385 | 4800 | -69.69
7 0.75 2250 | 18478 | 4500 | -76.54
7.5 0.76 2118 | 19574 | 4235 | -83.18
8 0.78 2000 | 20674 | 40.00 | -89.68
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Al 4 7 ol Wilkinson A8 7] A= 2 A

2gAME olFthY Wilkinson A 2uj7lel F2o] FEsHYw, olFUY
AY Bupy] AANM 3lze] AsHzE
5 Fugod fele ANPas} HER st oo ALHAT. 3FAE
o]z Y Wilkinson 18 Eujr]e] S7I2E FA%t= HE &

g ~EBE olgste TAY 5 Uge dotugith

A fEd 449 Bgde A58 95

o

AeoAst BELAR T

HAHE olFhY Wilkinson A¥ Eujz|E AA, Az} =L AT [EEE
In F43L& T=5he olztY Wilkinson A8 2719 3% dAZ2AL
e T 4139 god 0.76mme]

Teflon vlo|mZ 2 2~EY 7|FdeF

I 41 Agrsl=

o]Fdlel Wilkinson 212 H-uj7]e] AA =7

1l

Parameter Value Unit
f1 2.45 [GHZ]
2 5.2 (GHZ]
Z 50 [£2]
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41 2~E1B AEH2E o83 o]F o] Wilkinson 1 Fuj7] Az

sHBE AEARE olgstel o]FUY A FujslE T@ste] B 2Hn
A5 dEelE 24 384 £NF vk} Lol AW FHFH B F9Y T 7}

(2-27)

olgf f, =245 GHzst f,=52 GHzE tistq Adsind, 9= e
0359%d<S & & vk AlitE HAFEEZFE 2 259 getrEHE ALt
B HEAE A4z duu Tl 2085925 Qo2 ALtHETh o] g mlo]
A22ER Fx2E TS| oz FelEz AFs fsiA A" S &9
Zo 2HBEE 7zt I 9% ZEHHES e Fud 2EHI EE5to A
£ sh3inh

9 Bx Zol AT AN FUW 2HBE ¥Y FHon Yvuss
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42 o)lZg)e Wilkinson 2 ®Eu]71e] 7+ AX gk

Parameter Value Unit
Z, 83.7043 [£2]

0, ., 57.6471 [deg]
Z, 208.5925 2]

Dyt 0, 57.6471 [deg]
Z, 62.4441 2]

Do, 115.2941 [deg]
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42 2B HAFHAZE o] &S ols ¢ Wilkinson ¥ #uij7] 54

-2
PS5 AEAS vEidt A WA T2 F35 245 GHzellA 48T
32,046 dB(S,), 28 TS 21291 dB(S,,) 9t 24967 dB(S;;)olth T WA &
2} Zu4 52 GHzollAl 4EAFLS 21615 dB(S,), TS -20368 dB
(Syy) et -26461 dB(Sy;)9l F3 3 A7 e AATh FHAHI T FoolA
of AlEdold A kI vIsHA vEbd T
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