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Abstract

In this paper, a high-power 20-way stripline power divider with low insertion loss and low side lobe level is
successfully designed, fabricated and measured as a feed network for an S-band linear array antenna having
Dolph-Chebyshev current distribution which has a narrow beam width and very low side lobe level (SLL). The 20-way
stripline power divider consists of an 8-way power divider, three 4-way power dividers and three ring hybrids. It utilizes
a T-junction structure as a basic element for power dividing. Notches and modified input/output N-to-stripline transitions
are used for improving insertion loss and return loss. The fabricated power divider shows insertion loss less than 0.3 dB
and rms phase mismatch less than 8o in the full bandwidth. A final 40-way power divider is synthesized by combining
symmetrically two 20-way power dividers and is expected to have SLL over 40 dB, based on the measured results of the
20-way power divider.

Keywords : stripline power divider, T-junction, notch, modified N-type connector, low side lobe level
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Fig. 1. Current distribution for a Dolph—Chebyshev linear
array (SLL=45 dB or more, unit array
distance=0.85 A).
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Fig. 2. Gain performance of a linear array antenna with
Dolph—-Chebyshev current distribution.
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3. A designed 20-way stripline power divider.
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4. A stripline transmission structure.
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Fig. 5. A power divider with unequal output impedances.

A T-junction power divider using
transformers.
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BASEE Ao BAG del Fo) wgo] f1Hct a9 103 2 12004 B 5 9w} o] 33
NAREA ) A B WelH 43 Fobe g Ang Avks ABdeld Ave A dxseE 54 nol
AsjstnE BEsee A%E AL S U 3 gtk e A o] Fujre RS ¥Ed
skl gEol 2w o WAL, A ek ®l
2. Mz Y =1 A 2E & e 2 Aol BulEe RRANE s
AAE 20-&2 AEEuE Aekirh ~EdeL 4 Atolol a7 WAFHE & 5 Slth WhAREA S
2 1.0 mm FAY T2 AFHAeH, FHAE A5 Aledeld Axet ol 2 %9 v Fol et
&) 1o 77k A4 Rohacell foams AF8-3+31 T 435 T g Alestae 20 dB olstel 7
3 dFUE 60612 HA mATo R AMEEdth A%t o] wkSskE g THE 2S¢ Ak 2P 33
W AYEu)7]9) Z7)E 1883x90.9 ecm’ol ™ 17 119 H S g EE FoR AA ARy Ajle
LrER AT A& AR A3 0275~ 03050 dBE thE = )7
34L& AgilentAF9] Network Analyzers A3t b vy Fug EAE Ve s & 5 Al

A=, 20749 S sy S4& 29 120 W

ith 32329 EAN E8dA FoA alghE wt 020
AREAL Z ou7t glon JE Al Zof whAlEATE
o] F83t7| witol 2" fE WA dgE — 025
o
ARkS YER AT kA S S —
g /"/, .\
E 0.30 ./ ~
=
=
$
E -0.35
-040 i i i . i
0.80 0.85 1.00 1.08 110

Normalized Frequency (fffc)
a3 13, MztE 20-&3 AEZElel MHERu|7|e &Y
= pelEa
a3 11 MzrE 20-23 AERz2iel M7 Fig. 13. Measured Insertion loss of the fabricated
Fig. 11. A fabricated 20-way stripline power divider. 20-way stripline power divider.

(632)



133

Bt =2A M 47 ATCHHM 7 5

X

q

2
= =

20104 7

. 27 . T ogp FETE
e H I i i - 50 =3 BT o
o & 9 o K3 o » 5 WE o) M4 do
N T 5 - N >_ 5 NN "
X = 3 s B . = 23338 A
~ 1 8 £ v S I D 8= oY
88 W5 @ p= I = 1k B o
= K e Fe = & O T
. > © , "7 Y 2gf g3l
| 2 5 2 s e ol 228 RRH L
g oW . 3w 989 S5 X "
=1 5 T o1 o s o =
g8 U < g2y Segg TR
- I FSRKO) - W S © o ~ @ Ay 1]
s I T 2 z < -8 S s 4 R
S w &° 2y 978 T Sr _
i — rl = L - n o N . o—
s W, EB (38 W 88 S0 X oo
E Lol g o | gz A P
0 = m T0 D mW. | m m o O .= = o T_ JIL ZTL
-2 0 KV & = o W_u © D — il 5
2 pts -3 w8, 5 X 4T
Jrian = - — < O % N 17_A|1_ ~ ni
KT oo o a8 g 0
T O E B e WBasE #aaﬁﬁo@
. . F . . o O N o T
! H ! H 1 . = 4_:m 4_:D T T T T T T T T T m w 4R|U AT BSS Td OﬁE Lt
=l © © -+ o~ o® o ) 2 3 2 9 7T 2 8 8 5 8 8 a0 . jl Lt % 70 \Ul
[22163p] yoyewsiw aseyd suu M 2 [2gp] 12n97 290 3pIS = 2 e 5 W o of
2 3 7R EIRIN S HE TR MY T %
o £ T T3 o W o, — NE o D 3o W X B Ar o W — o
Va F& _ S R P, o P o o o O O 9
< o 5 T E T T T T B L~ = O
. N 8 W_m W B ¥ oo ® R e w WA
; =, xR HMZe w®Ewm _— e gy
] TH < = 2 mo = T e o o P 5 ~ =~ A
| o LEE T Qg Tl TR GF L DL R
\ 3 R 5. “amTFTwgPasE g T Degx AT
_ g 5 W Lo oo T E o o O i
¥ E ol 3 w oo R oy WM Qo = o5 Br o WOW LA
: 3 o4 5= My WMz 28 LT o O = TR S S
c n 235 o o] w I oF ™ —~ X 3 eoRE N 5%
J. le B il m - OME T L ‘U| = ~ ZTL ‘;MW :i o — X ~ OE \w = T .= = B
Y =0 5 @ oy X ol Moo= i) ol <~ % = R 4 & AR R I -
e S EZ LE TR oo T F Py o WL Do
5 e Mt = 0 o R @ o S — o X ol ol B o% it do g
™ E W oo ©F 3 % R A TR X o - o) Mo T o Nr
\ 5 .S Zwg iy "RLerT T Roge e Yy sl
> | 6 Wy28 < @jm%%ﬂ.d TN oo o o WA A T
! Rwgs PeganmeP2T oy I°gPav_gglw
J wl I @ & N s o 2o S o ol 0 = i< - N &)
_ . s TLT ™o 2R pEyTme &g =TT g g
KENES Do Ed 5 K BT & Em ] Qo
. 3 =N =) = = 70 B = = o o i =3 = ow o M N o)
< < ) N o fi o AR o _ X = W g ~
T T T T T — - == i — Mﬂ 7% q ﬂy| w0 N = T ey = =
= w o 0 o 0 o = 8 = X 5 - oo X N 2 du o T o T T
P o o -_ - d S = o % ;Imﬂ ﬂAlL HT_ n T o) > ML 0 Mﬂ ;lmﬂ o) n_mo ._Iryl nmE ﬁE UT._ HT
[aP] yorewsiw™spmydwesw T N W ER BB T U W B OE W

st

[

AAl Az

=

=

A 7l

(633)

Wlth 42 e el A 385~425 dBe?l oFF -



134 S OY ME HiE AHLL SHIZE AT
stich. #48 N A, w4, F94Y, oy
Agste] UF L WA BAS A Auskc
A% 20-29 AGRu7)E el 03 dB we)
4o AAEAe nglon ms 94 RATE 87 ur
Aghet.

248 S sherEs Agdold Adel 2 Axa
gov 20-2% 2ol AgRuy)e 24 A%
ggom Fastel 40-2¥ sEgeel A
W o R e THEn FAFs NFeR
U1l 14 %004 335~ 425 dBe] R4 7k YERIY
ohoAAE 20-58 2l AP 2EE
A W et Azgle] JEHoE 488 5+ 9%
Aol

[1]

[2]

~—

=

E. J. Wikinson, “An N-way Hybrid Power
Divider”, IRE Trans. Microwave Theory and
Tech., Vol. 8 No. 1, pp. 116-118, Jan. 1960.

U. H Gysel, “A New N-way Power Divider
/Combiner  Suitable  for  High  Power
Applications”, IEEE MTT-S Int. Microwave
Symp. Dig., pp. 116-118, May 1975.

C. L. Dolph, “A Current Distribution for
Broadside  Arrays  Which  Optimizes  the
Relationship  Between  Beam  Width and

2 e ol(sha 8 9))
2000 Ferehshan 4714w
TR AL 4.

2000 ~ @A F it

A ub-g-skap AApaA .
<FHA TR L WA 32 A,
doly ®& AA>

X

live

Al
=

PSEPNEEA

N

Aejol g

Side-Lobe Level”, Proc. IRE, Vol. 34, No. 6, pp.
335-348, June 1946.

T. Taylor, “Design o Circular Apertures for
Narrow Beamwidth and Low Sidelobes”, IRE
Trans. Antennas and Propagation, Vol. 8, No. 1,
pp. 17-22, Jan. 1960.

S. Silver (ed.), Microwave Antenna Theory and
Design, MIT Radiation Laboratory Series, Vol
12, McGraw-Hill, New York, 1965, Chapter 6,

pp. 169-199

6] @ds 7=y, e AFS, WS, S-g9
Ay vld Qe 5d |25 9 ~EgeQ]
10-39 AgEoP, dEAAGEtS =84, A

207 3%, pp. 280-288, March 2009.

Harlan Howe, Jr., Stripline Circuit Design,

Artech House, 1974.

L. Parad and R. Moynihan, “Split-Tee Power

Divider”, IEEE Trans. Microwave Theory and

Tech, Vol. 13, No. 1, pp. 91-95, Jan. 1965.

D. M. Pozar, Microwave Engineering,

Wiley & Sons, Inc., 1998.

[10] A. K. Agrawal, “A Printed-Circuit Hybrid Ring
Directional  Coupler for Arbitrary  Power
Divisions”, IEEE Trans. Microwave Theory and
Tech., Vol. 34, No. 12, pp. 1401-1407, Dec. 1986.

[11]R. Chadha, and K. C. Gupta, “Compensation of
Discontinuities in Planar Transmission Lines’,
IEEE Trans. Microwave Theory and Tech., Vol.
30, No. 12, pp. 2151-2156, Dec. 1982.

[12] Microwave Studio, CST, http://www.cst.com

[9] John

A
S (343 9)
ol eta HAAHE Al
ot} o) =9
d d=aerled A71™
QAT At 24,
3 et ed A7]9
Azl wAlL S,
1991 ~2000d LGER7I=d Add+<d
2000 ~2002 () E2 A%
20021 ~2004'd ol =9 VedTA S8VIe"A
20099 6€¥€~20099 12¢ ETRI =" A74
2010 ~ & A UCsD WL
2004 ~ A A Tt dube st aae
<FHAZoFr 2uE H 259 JAHIE, 2
29 doly EE, 2Yn Y d¥FEHT] ZE>



