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Abstract

In this paper, a simple design method is represented for a contiguous-band waveguide
manifold diplexer which employs a half-wavelength line at the input port of the singly
terminated bandpass filterand has resonant-slot coupled E-plane T-junctions. This design
method is based on the fact that the input impedance characteristics of the singly
terminated bandpass filter are approximately unchanged when a resonant slot and a half-
wavelength line at the input port of the filter are employed. This design method is also
applicable to the design of the multiplexer. A contiguous-band waveguide manifold
diplexer using the post coupled cavity filters is designed, constructed, and tested. The
computed and experimental results show the validity of the theory.
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Ad M g %2

T xuds -t 109 W 109
j (8.866~8.975 @) | (9.025~9.134 &)
oA AUEL | 1 8ot 1@t |
ETEFESCCHEEE ¥ XL 20 @ ol4
ons ey -
ER-A- = 50 Mk (8.975~9.025 Gk)
3@ anEss | 9.0 G

E: 3 2. ¥2E9| A7 F2ET}] 7
Table 2. Post diameters and distances
between the centers of the posts.

L — WH oi5}7] of AR} ojspr) &
Hp ol 1.15 1.25
{ D ] 447 - 463

22E9 37 Dn} — o 553 |
D, 5.73
{aa] Dus | 549 —y 5.63
D 204 | 2.15

7L\T B | =z
Li| %74 2.1

ez 24| L, 21.47 %8 S
L 0254 | %%

ww}  Ls} 24.91 U2 |
| L. 23.54 2.84

T 34 %9 Z(b/=b;=b")°] 2.0, 3.0. 4.0,

5.0, 6.0 mel AL 2 2:49) AAol el we}
AFE ABdoIMY A s YW BAER
22 4.0 molddeh. ol £%9 Hole 27 ar
“17.9, a7 =17.7 mmeld Li#t 29 Zeol 22t
120.1, 49.9 mmo|c}.

V. &at 3 o3

=939 manifold®} FAEE #F(brass)S A8
2 sl Aatslgda Ase} JAHA E2ES A
e ¥AEQ 72k 0.01 m o] 3L 3}y
o}, = yreol cuge] old), Hdse] AT A
29 93le XAEeQ] ¥olf EIAY FH Foluw



42 1993% 58 &FL

t} 0.01 mm AE 3A 71Esir TAES ol
de &S FAN 98 ¢ 9 F0 AYgs
2 gk T9he ARl |2}t

a3 118 tholZdA9 Aglea 54 vehd
HAolx ¥ 128 29 119 Sojxolr). tholZHA
o] &4 o|EXE AXkedle 33Eel A %93
o](skin depth) & %€l Qu(unloaded Q) " &
AAbsted Ag3lgint. co] A sl B4
A A2 el o] &9} v]A A A3}
2z Bl ARleA BAL o]&A7F 1
dB ol3lelv} A¥AE 2.5 dBY AHE it

Identify: Test Device: DIPLEXER Date: 1992.10.03

1: TRANSMSSN (A1) 5.0 dB/DIV ~ OFFSET -10.0 dB
OFFSET -10.0_d8

"""" SR T 1

10 [} :'X \ o ;:Lz:l:;ed
E%g.r /’ /I Ea x

o |
2 / \4

Z}; ~40 / / V—%\
< ! ] | \F
At i ]L l\lnl \L\l‘
F2: 9.250 GHz

=5C .
F1: B8.750 GHz

100 MHz/DIV

a8 1. dhelEdA 9] Al B4
Fig. 11. Insertion loss characteristics of the

diplexer.
Identify: Test Device: DIPLEAER Date: 1992.10.03
1: TAANSMSSN (R1) 0.5 dB/DIV OFFSET -1.0 dB
2: TAANSMSSN (B2} 0.5 dB/DIV OFFSET -1.0 oB
- T
i - — - Calculated
I P - T —— Measured
' ! T B
o ! [l |
it | v T — !
i ; | 2
n? T T ’
0n ' i 4
o R B i
- I \ i \
! 9
5 | P
[ A
I
2] —
I i

|
N
L B

Fa: 9.250 GHz

Fi: 8.750 GH 100 MHz/DIV

a7 12 e DelEAAL e S
Fig. 12. Enlarged insertion loss characteris-
tics of the diplexer.

29 13& delEHNe kel SHE e
Holth. HhREAl BAE ol2A7t Sstvhels nE

WXEE B3B8 AW FO5M

ddelA 20 dB oldtelvt A= FAAFAME
o2k 20 dB 1z ®EdideAdE 10 dBY AAE
ek

ol2idt ArjlAlF} whaleAle] QA= X2ES A
gl Botddr sHE, 22l =943 manifold
a3l B ofsly| BEO HE: B3] 7|A%
tha Aztgct, B3| mxFals A ARRlE
Aa} whaled et WAl AXuA TAEQ
z] 7o) o}F Atod] AUrLFo] ol webd of
A Etedn}r] #loAe EAEF}L ANS guco =2A
7}F2E o] theFo] ztolyr] PEo2 AzHElct,

Tdentify: Test Device: DIPLEXER Date: 1532.10.03

1: OFF
2: RETN LOSS (R2)

5.0 9B/0IYV _OFFSET -10.0_dB

) o W ——
i

S

: iy HE | -
o i l
, j |

|

1

F2: 9.250 GHz

50
F1: 8.750 GHz 100 MHZ/DIV

a3 13, cthelZaxe) uhalkea] B4
Fig. 13. Return loss characteristics of the
diplexer.

V.2 &

Singly terminated 3} «z}r]e] gl
i} A4AL AlEa RS 53bd g
E-H T-A%L AH8-3tod contiguous Y-S Ze
%3513 manifold vle]EAME [dstA HAAY <
e WS Algkslg e AFE F3le AdAMES
el3A-& qlFEsdch

245 cholZAMe] 54L& Faude] ARI&A
ol4] ¢ 1.5 dBY 228 Jehlle Z2E Aslie
ol&xj9t wlwA A UAFE U4 F ULk T
24 eahe to| B S AUsA Axpsied FHF
cex HAE 5 9le Aoz gt

2 TK

[1] R. G. Veltrop, R. B. Wilds. "Modified

417)



FMERRE St

(2]

(3]

(4]

(5]

(6]

(71

(8]

[91]

Tables for the Design of Optimum
Diplexers.” The microwave journal, pp.
76-80, June, 1964.

L. Young. Advances in Microwaves,
Academic Press, New York, 1962.

E. G. Cristal, G. L. Matthaei, ‘A
Technique for the Design of Multi-
plexers Having Contiguous Channels.”
IEEE Transactions on Microwave
Theory and Techniques, Vol. MTT-12,
pp. 88-93, January, 1964.

W. A. Edson, J. Wakabayashi, ‘Input
Manifolds for Microwave Channeling
Filters,” IEEE Transactions on
Microwave Theory and Techniques,
Vol. MTT-18, pp. 270-276, May 1970.
A. E. Atia, “Computer-Aided Design of
Waveguide Multiplexers.,” [EEE Trans-
actions on Microwave Theory and
Techniques, Vol. MTT-22, pp. 322-336,
March, 1974.

M. H. Chen, F. Assal, and C. Mahle,
“A Contiguous Band Multiplexer,”
COMSAT Tech. Rev., Vol. 6, No. 2,
pp. 285-306, Fall, 1976.

Robert Tong., David Smith, “A 12-
Channel Contiguous Band Multiplexer
for Satellite Application,” IEEE MTT-S
Int. Microwave Symposium Digest, pp.
297-298, 1984.

S. C. Holme, “A 12 GHz 12 Channel
Contiguous Multiplexer for Satellite
Applications,” IEEE MTT-S Int.
Microwave Symposium Digest, pp. 295-
296, 1984.

Yoji Isota, Moriyasu Miyazaki, Osami
Ishida, and Fumio Taketa, “An Iris-
Type Contiguous-Band Manifold

(418)

Contiguous Y& & =9 Manifold tho|Ed o] g AF

[10]

43

Diplexer with Coupling Slots at Filter
Inputs,” The 3rd Asia-Pacific Microwave
Conference Proceedings, pp. 403-405,
Tokyo. 1990.

J. D. Rhodes, R. Levy, “Design of
General Manifold Multiplexers,” IEEE
Transactions on Microwave Theory and
Techniques, Vol. MTT-27, pp. 111-123,
February, 1979.

[11] S. B. Cohn, ‘Direct-Coupled Resonator

Filters.” Proc. IRE, Vol. 45, pp. 189-
196, February, 1957.

[12] G. L. Matthaei, L. Young. and E. M.

[13]

(14] &84,

[15]

T. Jones, Microwave Filters,
Impedance-Matching Networks and
Coupling Structures, New York,
MacGraw-Hill Book Co.. 1964.

N. Marcuvitz, Waveguide Handbook,
Radiation Laboratory Series. Vol 10,
McGraw-Hill Book Co., New York, 1951.
IIElH XAEE o]83 Ty
57} Auirlo) fgt A" g 4
A=, 1990 24,

S. B. Cohn. “Determination of
Aperture Parameters by Electrolytic
Tank Measurements,” Proc. IRE, Vol.
39, pp.1416-1421, November, 1951.

[16] S. B. Cohn., "Microwave Coupling by

Large Apertures,” Proc. IRE, Vol 40,
pp. 696-699, June, 1952.

[17] J. C. Slater, Microwave Transmission,

McGraw-Hill Book Co., New York, pp.
185-187, 1942.

[18] Simon Ramo, John R. Whinnery, and

Theodore Van Duzer, Fields and Waves
in Communication Electronics, 2nd
edition, John Wiley and Sons., New
York. pp.492. 1984



4 19934 5A ®WTTREHIGE £30% AR £5%

% R(EGR)

19664F 48 1H4. 19914 28 3
HA R AARFEe 3k 19934
2 L i) AAgsts
AAb 19934 2R ~ WA s

. A T4 A7y,

W & ROEGR) % 28% AR % 6% 2R
A FFEEAAY AT A9
a7

(419)

EE BN

12 K(ERR)
, 19514F 38 18H4. 19734 2R
AR AT Sk 1986
£ 28 FAP1ed A7) R A
Agest A2k 19919 38 ~ §
L LER LR BT
by, 1976% 98 ~ WA 2
Wttt 7 Ay A7,

R MOERR) % 305 A 4 43 BW
QA ddistn HAokpets we



