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Abstract

An iris-coupled partial H-plane filter as a new type of partial H-plane filter is proposed. The proposed filter can
be compared with conventional H-plane filter and uses an iris-type evanescent waveguide as a coupling structure. Filter
design technique based on numerical simulation is developed to design and compare the proposed filter and H-plane
filter. Designed iris-coupled partial H-plane filter has the same frequency response as that of the conventional H-plane
filter while its cross section is one quarter. A good agreement between measurements and theoretical prediction is
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achieved.
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Fig. 1. Schematic diagram and E-field distributions of
the partial H-plane waveguide: (a) Structure
and (b) Dominant(upper) and second(below)
modes.
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Fig. 2. Dispersion characteristics of the partial H-plane
waveguide(a: 23.8 mm, b: 12 mm, &: 20.2 mm,
and metal vane thickness: 0.1 mm) and rectan-
gular waveguide(width: 47.55 mm and height:
22.15 mm) in the H-band.

oo}~ A3 Partial H-plane HE|

52 ¢} W28 partial H-plane =529 ZAIEAM L
aJ¥ 29 Zoew 72 Fug oA partial
H-plane T3 2& A Eat2 ] AREY o9
R E SHAEA T BASEE S G F U
t}. Partial H-plane =512 9] T HE Y HTEA o
2 F1Ed [l AA8 7ig=HAT

I ZEjo| TE9 RHE2

Partial H-plane £ }2 2 7HH olojgi A~ 2%
partial H-plane ZE& 1¢ 33 Zro] 33719 A4d
=RZ(etojgl2)t #1402 Ygd TRt
gt ©ok2 F7+-2 partial Hplane =32 9] H-plane
o B8 2 ve(H-plane metal insert)] y=b/2 H
W oag Pl 9, o2 A FHEHY, o
FZE xy H AN y=b2 BAE 7|FOF 3 w3
o2 jéi]“’ 71&2] B-plane FE 9] 72 L%
& 9 4 9t} Partial H-plane ZE| = JHATY ¥
A7) Y9 gEjo|BR At E9E 7S 1Y 4
g} 7 ojuul’A QdWEH FIHBEER AT

H-plane metal inserts

-

!
I
0 d a

ul '1 “l 12 113 "n ’n ”n+l

J8 3. otojg]lx Z§F partial H-plane %‘-.1819/] T
wir AR sz dolj=l, 2, -,
ntl), e kAR 237 Aolk=l, 2, -, n), 5
(/A Ageste 7k H-plane°ﬂ é}%l%
=2l _

Fig. 3. Schematic diagram of the iris-coupled partial
H-plane filter; w;: length of /" evanescent
waveguide section(j=l, 2, -, n, ntl), rg
length of K" resonator(k=1, 2, -, n), s
length of inserted f‘h H-plane metal insert.
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Fig. 5. Unit cells to extract S parameters: iris-coupled
partial H-plane filter(upper) and H-plane filter
(below).
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Fig. 6. Determination for lengths of H-plane metal
inserts(s;) of each filter.
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Filters Cross section Wi ~We $1, 86 52, S5 53, 54 F, Fs n, 1 I8
Partial 23.80x12.00 |  10.00 9.46 13.07 13.98 2592 31.15 31.97
H-plane filter
Heplane filter | 47.55x22.15 |  10.00 945 12.99 13.86 25.79 30,98 31.79
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