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A Coaxial Band Rejection Filter using a Quarter Wavelength
Choke Structure
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Abstract A coaxial band rejection filter is designed and fabricated for a beam interacting cavity. The
proposed filter has a quarter wavelength choke for the dominant mode of the cavity. The equivalent
circuit of the coaxial band rejection filter is presented and the ABCD parameter os each part is derived
to obtain the ABCD parameter of the entire filter. The scattering matrix was obtained from the ABCD
matrix and the was simulated by MATLAB using the obtained scattering matrix. The coaxial band
rejection filter structure was simulated using HFSS, and the results confirmed the simulation using the
equivalent circuit was useful. The designed coaxial band rejection filter was fabricated with 6-1/8 flange.
The fabricated filter was measured using a transition from 6-1/8 flange to N-type flange. The insertion
loss of the fabricated filter is greater than 25 dB in the dominant mode of the cavity and less than 0.25
dB in the first higher order mode. The measurement results are in good agreement with the simulated
results and meet the design specification.

Key Words : Cavity, Choke, Coaxial Band Rejection Filter, Dominant Mode, Higher Order Mode

1. ME 5500 i 5% H=LAEErT A=) Aol
IEY AIAS Rt RFSE Al2o] 17 10 B, 7]
E0| SEIOIAERS] E32 F5Al0] AZE0] T4 oY
BE 74 355719 948 297 |(input coupler)e]l 2
o] T55X7100 AEHrt. 19 104 B0l T4} of
Hel= 3 Zol Ttjo] Sirt. TA offfE detElo] 9=
o] dehe ASL 5% TEHE 2R8I RF 582
718 HEQ Al 57 |E TARZIAL A g

A (electron beam)}S 7IEAI71E RF 3554171
(cavity)olA] 7122 =(dominant mode)= AP 7+
SA71= 9 ARSEANE AR E(higher order mode)=
ARRE EQPYoHA Ties 83 291 F9] shioltt
(1]. 23RS 7145719] RE AARIS] thd=2 Sefo]A
EZoA FEH A7t AR 714417171 YsliAl RE

This work was supported by Dong-eui University Foundation Grant(2011)
*Corresponding Author : Department of Electronic Engineering, Dongeui University (dhan@deu.ac.krr)
Received May 8, 2018 Revised May 04, 2018 Accepted June 26, 2018



W
—h
S
ot
Hl
oz
HT
ra
-

stl71sstel=2A M113 H3=

Ao $A4] 2 JRFE F= 1A Hu= SIAA RF
FFFWIS Falehe AApie) HYES Soleln G
559 WESABES A Ho 4T AL THE

£ J9 20 Bt

A L ARSI S 559 B 7129 14
< 3 13} o] 4JEAe] 7HERERI 500 MHzOMA 25
dB oo, 12} 1xu}F HEQ1 750 MHzolA] 0.4 dB
ofstols, F1PHomE 6-1/8" BAAS T

T-adapter.

a7 1. S5 eI dX=EX| g2 0EYH AEHE
25t RF 35 Al2HE

Fig. 1. RF cavity system for high power test without
a coaxial filter
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Fig. 2 System diagram after installing the coaxal filter
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Table 1. Electrical specifications of the coaxial filter

Frequency Insertion Loss
500 MHz
+/— 1 MHz

(Dominant Mode)
750 MHz
+/— 10 MHz

(First Higher Order Mode)
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short
71 ¢y JLtanpes
%) —
| i
x| X
Co= jX 3
72 T Zo

a8 5. =3 29| 57t8l=2
Fig. 5. Equivalent circuit of choke

o] ¢,0]3L E4YHELT} 7,91 %549 ABCD
stlE=
4B cosBl, jZsinpl,
= | gsinfBl;, | e
[CD] jsinBl, cosdl, (1)
0
60 c = 0] olu
o, Zy = fln ; ojti{10]. TFA9]

A7} Eoloe Ho] 9] 57182 HEE A
7} 371 ZoR B 4 qlon ¥R AZAH AvAEY
ABCD mteh[ef={11]

AB| _|1 0
[CD]Q_ [jB 1] @)
B:u)Cd2
Cyy = 2¢,maCly
e [?+1 1+a 4o
C‘lz_l[)ﬂw @ l"l*()t_mnl*oz2

+4.12x107%(0.8— a)(r—1.4) F/em

2ol | MY x3 TXE 0|88 58 ooz 315
_ b—a
cC—a
o C
L= C
a
oI},
Zo] ¢, 9] 23 REO] 57} g2 I 591 Lo
w[12] Z+ oefulEe] gk
X 2md
7— COtT (3
X; ﬁco 2md
Zy by A
Xo_ by omd
Z, by A

_ o m(g
Ve
oW, d= 23 7x9] 7FAe] &} wiEo| 230 2

ot S7FHoR Lol HEE Uetich web 23

9] Zolg A7 wletA 1/4 Kt d Tk &A AAsHek

o]-E]—

23 FE2 54 QueaTt 220]a dopt £, A%

ARl F23t rel2® Wroir Atske Aol wefsit

EuAAT} 720130 Zol7h 4,91 MM HES
ABCD m}ejufel=

AB o

{CDL: jsinfty cosf3l,

2
olc}. 7% 3|2 FEO] ABCD HEH[ElE F317] sl

A=Y sietlEE WA ole] ABCD mietufE|s Hgket
£ o] golsltt.

I8 6o Yept Q=
ABCD T=H[El=

i

cosfBly jZysinBl,
@

79 o=rEs Fzo



1+ Y L
[AB] _ . Y, ©)
CDL Y+ Y+ a7 1+Y“
a b Y; Y;
_J
Y, X,
J
Y;)__?'
J J
Y,=-1—
© Xy Zjtanply
oJc}.

J8 6. O{E0|EHAZ LEM 7 & S715=2
Fig. 6. 7 equivalent circuit using admittance

HpAMfO 2 259] F dof| Qli= EAUNEA 7 0laL
o] £,9] %549 ABCD mRpHE=
cospBl, jZ4sinBl,
i Y
JjsinBe, cos,
0
ojct. 23 F29| 557 MEAA|EE Q] AA ABCD
Etufes 7} JE9o] AAACIER A4H FXo|BR
Z+ ABCD =epe| ¥E3 Fotd =k
[A B}_ [A B} [A B] [A B] [A B]
cpl oDl lopl,lcDl,lcDl,

o)

oo ©

[z, @

ABCD Shetolelze] Aiege theo] vigklon
3 2 9leHiol,

_ A+B/Z,-CZ—D
WA+ B/ Zy+ CZy+ D

_ 2(AD— BC)
A+ B/Z,+ CZ,+ D

(8a)

512

(8b)

2
M= iz czrn  ®
—A+B/Z,— CZ,+ D

_ 0 0 (Sd)

S22 A+ B/ Zy+ CZ,+ D

3. TE HE A A

Aol 24 5718]2E o83t Aol A5l
on Z¥E I8 79 BgloH AlEgold Hikes AAE
TS TERI AlEEo]HoA AR A= 1 39
7155 AR8s1o] a = 3.381, b = 648, b =6.78, ¢ =
7.78(cm), Z0 = 50.0, Z1 = 8.25, Z2 = 39.03 (ohm)
o|1L £,=5.0, £y= 14.82, £3= 14.52, £,= 5.0 (cm) ©]
t}t. & 239 A7} 3 mm o[t

%719 o] £, 0] W& FAHFu0] BiglE # 30 U
ERAiQIE. 239 Zo7k 1 mm WS wj 4 Ful=
oF 3.5 MHz W3t} & 239] Zojof wj2hx] 4 Fal
7} 9igslA Wkt meka] HEe] tig A EE o] <
7¥eH Gl OfiA 2=19] o7t geiH FE Y
ST HE 4= Qi) o] 90 EAIE sidske
o2 Qo] FUE thes WS AZSE £ 32
U ARSI 227 158807 fizo] FUE te A
2 AsHA] 2 o[t} tE fiolo gl FFml
£ 71508 2385 shi= 3 & oRE shi= 24 270
£ 24 dojo] gt o4 el U = St} B4
Fo7} 500MHz2 AXEE 239] Zo)(14.82cm)ol|Al
%39] Zol& sik= 1mmZA 312 T2 ks 1mm
AA sfo] ARt ZE I3 8ol Hlrh

HFSSE Algdlelds oo $4 $35 500 MHz
2 239 Zo] 14.32 cm & 57B]EE ol8s}o
T_F ZolHTt 5 mm Zot Atk ol= 57R]EE 239
FAE LHGHA e iA] 57| fiEo s S5 Al
EfoldE HReE A ¥R 239 Zolg 14.22 cm,
= WA 2399 o= 14.42 cm& AABIGOU A% &
9] A& 13.6 cm, 14.36 cm & A=k Ak o
HAAHE= HP8753 S|2% £47|(network analyzer)
£ ol8st &4 ZHE I 9~110] Elth



Frequency Response of Coaxial Bufurcation Filter
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Fig. 7. Simulation results of coaxial band rejection
filter using choke

2. =3 Holof g A Fus Het

Table 2. Center frequency shift as choke length
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Fig. 8. Simulation results of coaxial band rejection
filter using two chokes 14.92 cm, 14.72 cm each
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Fig. 9 S21 measurement results of the coaxial band
rejection filter in the dominant resonant frequency.
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Fig. 10 S21 measurement results of the coaxial
band rejection filter in the first higher order
mode resonant frequency.
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