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Abstract

In this paper, a broadband 2-way power divider which can be used from 20 MHz to 500 MHz in the V/UHF band
is designed using transmission-line transformer and ferrite toroid. A 2:1 impedance transformer instead of the conven-
tional 4:1 impedance transformer is realized and this 2:1 transformer is connected with the conventional bridge-type
2-way divider to form a 2-way power divider. Insertion loss of about 3.5 dB, isolation of less than —10 dB, and return
loss of less than —10 dB in most band of interest are measured.

Key words : 2-Way Power Divider, V/UHF, Broadband, Transmission-Line Transformer, Ferrite

2 BEA F2E o83 A9 2ujrst o 2
Z Werlme o] BHe|x] FZE

717 1 ERL Adsg gy e

I.M E

A8 Bul7]o) #8 dF++= Wikinsons] AE &

3L 2007-18-4-09

o 2AsA HaAl
=l

718 FAH02 B A} ol 7oA gl B3 A BER] FRE o8 Apele BF 4E7) A¥
FUY A B2 A7} Wilkinsono] AE Euj 2u)7mke Aeksly gl
7NTHE FAHOE o]RoA fI, o] o|E& o]&-3 2 =EdAE BEgA FX2E o 4T Fdd 2

o GHz oA st A8 w77t A7=HAU
ot &A%k V/UHF oy I o]ate] oA
Wilkinson 729] 2ulj7]= I7)7} A o]&3}7]9)
ojgtt FWol A& Wilkinsond] #+Z oo thE F
Z9 AY Fuj7lel ot A7 w9 g Aotk

Wilkinson®] +XE& o|&3tA ¥ Fui7] F
V/UHF tjga X Fjgdoz Fatels A8 #ul7)

e

20l
o

St %
1 B el(BlueWaveTel)

&hd - ax(Agency for Defense Development)
= W & :20061219-164

gz ;20079 24 159

*

It 1 oy
(o]

o Hu of

E

ol

41

™

r-{m r-[m

71 Ag Euj71E Aldet2a $n 287 29
W71 2871 Euir1e AR okl F Al 42
71 A9 Bul71g dAE o 887 A i
dqd ¢ § oA 2% B3 OFE 2719 2
E 4“— e Aol o] EE ot RuZ o

71 A 2717t 2 ol d7HNE
AY Luj7)e} 7EA 8TEE 41

r-lt:

%5: ]

& et 4 BT (UDISIOFD) Al A7) Aol datal FYHY S,
d w7 8 #HDepartment of Radio Science & Engineering, Chungnam National University)



AHIA Wgy] o wodn 41 gAd s
W7 AA 7o) & dEA . FE I ©
g% ubd, 238 7] A Rufr)of shol& 2:1 oY)
Y2 WS7)o tig A3 4A gotE S ¢lok
£ =& V/UHF oA 25:19] §& o9y
Z(20~500 MHz) 2= 287] A Fujr| & 78
Atk 71 B2 02 Werlaus} A Be]x] 729
41 AL M) g2l 2:1 MBIV E QEAA 50
Q2%7) A9 #Hj71E 7NN 1 54L&
AL Al g ol Ao vy

I. 24 & AlggolH

I9 12 5% Aosd Aeo)EE o) &3 2%
7} A8 Ful71e] F2E e gith o] Huls]
v 48 AIZE FEF IAZH e Y B
o7l RS Bl 39 100 Q YYUAE 50 Qo
E HEANATE 21 Jdoux wEy) BRog
Fol AAHUch

AAE 287 A¥ Fui71E Agilentit o) ADS
2003AF o3t Lul7] FEF AL HE]
FE, 2237287 A8 Bu7) AAE A EgolA
aath Alg# ol del AHES mle|aZAEY 79
2 §-A & 2.59 Taconic TLX-90]H, o] 7)o &4
B E = 0.0019, F71= 0.508 mm, 50 Q AE £
144 mmojt}. §% Ao]&2 RG-1782 E4 g9
2 50 QolZ, I TAlY AAL 03 mm, 9F
TAY AL 133 mm, $AHLE Teflono|th.

.......... 500

---------- 509

..............

By $E DEEP TR

I8 1. Aldse 287) A2 2eole 72
Fig. 1. Proposed 2-way power divider configuration.
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Fig. 4. Structure and simulation results of the divider
part.
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(a) Schematic of 2-way power divider
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Fig. 10. Photograph of the fabricated 2-way power di-
vider.

Z2H& ZH3 100 MHz ©]4F 500 MHz 23] ¢] t) ¢ A
£ -20 dB o3t & ZAe AL £ 5 Uk A
Bk S| 9A] 20 MHz B2 A= -10 dBET} AR
£ & F don, BF AEHA A gAzE o
A & Atk

29 1)l A B3l ISs1e] S8 —10 dB 9
ah ¢k —-13 dB AEY e HA, 1Y 11(h)9
S22 742 100 MHz o] o] tj e A= ~10 dB o] 3}
o] g HolX glou}, 100 MHz ©]3te] tholA
& -10 dBET} £ 3h& 7HHdh

Algdold daet 24 ARE AHEGE 9
100 MHz ©]&}¢] ol A= A€ 2uj7)e 54
o] 27 A3tH= &*g 18 5 JdAtt ol= A7
} HPo X FF AolEe] HeolEe F 72 E

Aol 4A 7} ol & Fol A Yephe &
E, HFgolEd & 717 ¥ FES HgoE
AskA] Rata 37] Foll A7 AR QA3
5 A2 Iy 2rt gota 100 MHz 0] 3h]
Fo q 9o x Ao Astd oz A

ol

ox myl

o |0 rlr rl

[ A < O
2o gy .

N2 &

B =8 A& V/UHF o)A 25:19) W& e
Z(20~500 MHz)& 7= 287 A8 Buj /12 73
SATE AA o]ES HHREY, 7 FEY E4L A
Bdolde 3 ebdt 5, Ax ol EXNL 3ol
o, AlEH ol Ao} Al A3E v W) B

V/UHF-th9 3 287] A £uj7]

17 Nov 2008 13:48.:30

CH1 522 log MAG 10 dB/ REF O dB 1.-0.0380 dB
CHz Sg4 log MAG 10 dB/ REF O dB 1_-52845 98
[cE) £0.000 040 MHz
PRm
Cor Z |17 05730 s&
MARKER 1
20 fHz
]
[ Sl
=00
1 7
Wi
PR EREEPX ’Em
Cor S )
1Syl
1
START 40.00C 0O0 MHz §TOP 500.000 GO0 MHz
A=
(@) ISul=+ 152] 54
(a) |Su1]| and |z characteristics
17 Nov 2008 13.390:35
CH1 844 log MAG 10 9B/ REFO dB 1_+4.7700 dB
CH2 834 tog MAG 10 48/ REFO dB 1_-12213 40
] 0.000 000 MHz
PRm
Cor 1_-14.% Pz
MARKER 1
20 Hz
\
;
Ea— Sy
" S | 2.1-12,
PRm HT
Tl -
Cor
| Sl
!
1

START 10.000 000 MKz STOP £60.000 000 MRz

(b) |52/} (S| 54
(b) S and |Sy| characteristics
A 1. AFE 287 Ag 2ujrle 449 sa
wle)
Fig. 11. Measured S-parameters of the fabricated 2-
way power divider.

st FEE Fulrle A digolA o -33 dBY
AHS &4, -10 dB ©]3H8] A%, tEE] tFoj
A —10 dB o]l WA} EA S 7= 4% A5S
HAFY 9t

0 5 FAEE g HeEoEE AL

% AolEL HelolEd t& 53] 4L &
ThH 20 MHz #2¢) B& 34 99 %*ér—?-: A
AN F 9 Aol J9E Y A

g
739 & AL A A Ax



BEBHIKBERNG B85 B4R 2001548

& Holk AY PH7|E FHE S UL Ao B
Btk 8 RG-S 5% Aol2u o && Y
& AYE 52 A0 e AgeT, 1Y RE-A T
& AT kW 39 FYE A2 5 & 287
A8 2usle THE AsaT Bedy

[1] E. J. Wilkinson, "An N-way hybrid power divider",
IRE Trans. Microwave Theory and Tech., vol.
MTT- 8, pp. 116-118, Jan. 1960.

[2] R. C. Edwards, "Wideband transmission line signal

% ool

2006'd 29: FHEUSEL AR
- (T
20063 39~&A: Fdoista A
383t A
[F HAFO0H Microwave passive

oft

f oKl L rx
o}l

components, Antennas

1998 29: EQida PREA
T (FEAD

2000 29: S-St dA % A
FEIT ok (FEAAY

20009 6U~EA: BFsolHd

- IGEEEES:

W O[3 MAEOF Antenna and RF

circuits for ITS system, Multi-band antenna, Satellite DBS

antenna, Beam tilting antenna

422

combiner/divider", United States Patent, 4,774,481,
Sep. 1988.

[3] B. J. Werlau, "High power broadband non-direc-
tional combiner", United States Patent, 5,982,252,
Nov. 1999.

[4] B. J. Werlau, "High power broadband combiner hav-
ing ferrite cores", United States Patent, 6,246,299,
Jun. 2001.

[5] J. Sevick, Transmission Line Transformers, 4th
Edition, Noble Publishing Corporation, 2001.

[6] C. L. Ruthroff, "Some broad-band transformers",
IRE Proc., vol. 47, pp. 1337-1342, Aug. 1959.

19939 29 AT 27T
- H(FEAD
19973 29: Bt 7138
3 (FHAA
19979 29 ~&A: FgAgGATL
h b ARAAARE Adatd
[ ZAMEOF Microwave transmitt-

ers, TWTA, High power amplifier, HPM

19744 29 AgietE dAEs

2 (F3

197613 29: d=FAE}r|ed A7)

. AR (FEAA

: - 19843 124: Univ. of California,

Santa Barbara (3-32HAh

‘ L ‘ 19773 ~1978'd:  Ruhr University,
Bochum, Germany W&

1994\d ~1998'3: IEEE MTT Korea Chapter Chairperson

19983 ~2001'A: IEEE EMC Korea Chapter Chairperson

2000 ~2001'd: &= A553] 34

19763 ~&A: gy Ao wy

20054 49 ~3AA: Y Wireless £ 3%

[ A E0}] Microwave and millimeterwave passive com-
ponents, Antennas, EMI/EMC




