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Analysis and design of milled H-plane waveguide filter

LU Bin, ZHOU Bang-hua, LV Li-ming
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: Mode match method is introduced to analyze the scattering matrix of H-plane step. The
coupling coefficients and equivalent electronic length of the discontinuity are obtained by calculating its
equivalent circuit. Owing to the difficulty of manufacturing right corners, milling technology is adopted
and its influence on filter design stage is considered by the introduction of equivalent circuit of inverter.
Using ladder approximation and S matrix-cascade, the value of stepped impedance transformer during the
processing of H-plane stepped waveguide filter is calculated. A design example is given to validate this
method.
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(a) H plane discontinuity
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(b) computing model of H step discontinuity
Fig.2 Manufacture geometry of H step discontinuity
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(a) equivalent circuit of T network (b) equivalent circuit of inverter

Fig.3 Equivalent circuit of H plane discontinuity

Pl 3 H TR KESE Y (%5 50 B
S A O



720 £ BE 5 8B FI%E FE

¢ =—arctan (2X, + X;)

. (6)

tan (gﬂirctan ij

M H I BB A 2 SR R s B 4 B 35 T DIGH R I 20 A 4500 S B8, ¥ S S % T
11 7% 28 & 2(a) i 07 B (2 B R T 8 U m YRR A B R L), 1 3 (5) R (6) 7T LAAS 2 & 3(b) AT 7 14 45 A% Ha i, B
R A 22 B0 DA B S Al R B o i A A B T DL AT R A R A B b, DRI O S B R S 5 A 2 T A A K T
O, =n— (4 +¢,.,)/2HE H(TE101 ),

3 ITSEAIRER

BN 5.787 5 GHz, 479k 0.125 GHz (WLAN RZ)[ 5 Brag il #%, BIUAE N 23 dB, & S
) €0 TR N Y, KR A SE A TR N, B 15 2R S RO KS1=0.236 9,K12=0.044 8,K23=0.032 0,K34=0.032 0,K45=0.044 8,
K5L=0.236 9. #5545 R F &l 2(a)458 , i T 3 98 e BT 5] AR %2 K B Lo=10 mm, 1[5 B 7 K & L=4 mm
52, YRR 20 BE L, HAbZS N a=47.55 mm,b=22.15 mm,r fillet=1.5 mm, B M=30, 5 f.0pR
b 5.787 5 GHz, M HRNESEMNIEL a REFHENIEA RE B0 E U LSRR KE, WE 4, H5EH
TE P B RHE A B VL LS 1, MR BRI R K L 2. BRI AL S S HFSS T ESR LKA 5, Hid
A 1.5 mm, 4300 R 10 BRI I A 25 2R S11-10,S,,-10 LK 20 BB 9GS P8 1 45 5 S,,-20,5,,-20, FT45 2 (1) 45
FB R K225 . BIRH/ME f R R, 10 Boad VB 2 fe e i R 2ok . AR T A A &5 8 5 HFSS A5 &
SRR, HE— R T B IR R AT S I e

025
£ 020 0 K ST
[} m S-10
o - A b L - =S-20
2 015 10 R i —_—120
2o £t HANBE
2 ' 220 2 . 4 Su
2 005t o R Y
0 ; ; ; ; ; ; ; ; 30 [0 N MRV M (]
12 13 14 15 16 17 18 19 3 TRt i
a;-width of the step WG/mm S 40 ! -
(a) coupling coeff VS. a; “ f i'# \]
10 ' : : : =
= 2 50 1
on
5
= -60
5 ; v
<
2 : -70
=
o '
© 4 1 i i i i 1 i i 3
1o 11 12 13 14 15 16 17 18 19 8060 565 570 575 580 585 590 595 600

a,-width of the step WG/mm
(b) equivalent length VS. a,

Fig.4 Coupling coefficients and equivalent length, width of step
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Tablel Coupling coefficients and geometry parameters Table2 Cavity length of the filter
Iris length L=4 mm,radius of milling _fillet=1.5 mm /¢0/2=30.883 mm
coupling coefficient cavity number
width/mm equivalent length/mm cavity length/mm
KS1=0.236 9 19.00 9.826 1 23.429+2 Xr_fillet
K12=0.044 8 11.53 5.083 2 26.002+2 X r _fillet
K23=0.032 0 10.48 4.679 3 26.204+2 X r _fillet
symmetry
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