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Design and Realization of a Slotted Waveguide Feeder for
Improving Electric Field Uniformity in Multi-Mode Cavity
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Abstract

In this paper, a slotted waveguide feeder for the electric field uniformity in multi-mode cavity is designed and
fabricated. In case of the conventional feeder, a mode stirrer or a tumntable is used for improving electric field uniformity
in the multi-mode cavity. The proposed feeder has four slots, which have uniform radiation characteristic, on broad
wall and shorted terminations at both ends. The electric field uniformity is simulated by CST's MWS(Microwave
Studio) for the conventional and proposed feeders, respectively. The fabricated feeder shows the return loss of less than
—20 dB at 2.45 GHz. To verify the validity of our proposal, the temperature distribution of the water samples in the
multi- mode cavity is observed after a few minutes' heating. The proposed feeder is confirmed to have much better
field uniformity in the multi-mode cavity than the conventional feeder.

Key words : Slotted Waveguide Feeder, Electric Field Uniformity, Multi-Mode Cavity

I.M & 2o ZE2vky B4, 209 A E A48, EF
o AZ ¢ 7t} 2 FofE o] & HYr} gy
ISM(Industrial, Scientific, Medical) ™ ¢} wlo]= F 9th O & ulo]| AR TE o]L3 L $AA)

sty A2 83K Department of Radio Science & Engineering, Chungnam National University)
*(F)Z ¢ 2}e)(Jeenyang Platech Co., Ltd.)
<= £ ¥ E 20070116009
CFARTEYA ;20079 39 30Y

496



O BE 257 J9 34 BE 394 S 98 £2 moa

@ ()

A8 1. (@) 71€ 7HE A2H, (b) A 7HE A2H
Fig. 1. (a) Conventional heating system, (b) Proposed
heating system.
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Fig. 2. Proposed slotted waveguide feeder.
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Fig. 3. Equivalent circuit of a shorted waveguide ha-
ving 4 slots.

19 3 Agtd F4719 571 g Relth 17 2a)
o] 7k FEOZ I EESEZREHY AAtw
7t Y, Zadd AA A7 g 2o &
2% AT WA 18 9@ I7])e Tt
HAUE AYSE IO EE gEve] 3718 13
Bty 96x56 mmZ AA AT} £F Aol &2
AY FAL AT 1,/200H, €Y ZL &% 4
ol9] 11 %2 AAIAL, Yo &3 7o)
10~20 %2 gz,

EaAW AA A717F Hoied 2o £F& HAA
7171 98l €£%3 £%9 4L 1,22 AA3Y
o €% To# FA47)7F 293 AE ) 9814
T 54719 RE &F0] Y3 AYHAE 7HAo}
31, TP A FHE A E o A& BE ok
3d, £ =89 A% g1=gz=ga—g4=l/4°]l:}.

4

28n=1 (1)
¥ Zo#Y g Holl EA3ls Zo] W &
29 AEAE god 2y

g,=gysin {52 @)

4714, go& S 2o EHH

497



CEERIRERER 55 B 18 % HB5R 2007F5A

B 1. 4449 e vy g
Table 1. Designe« parameter values.
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Slot spacing d 79.49

Slot width w 6.7

Slot length ! 59.39
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Fig. 4. Simulation model of the slotted waveguide fee-
der.
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Fig. 5. Simulated return loss characteristic.
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Fig. 7. Resonant frequency versus slot length.
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Fig. 8. Slot offsets.
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Fig. 9. Return loss characteristics for various x's.
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Fig. 11. Simulated electric field distribution nearby the
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Fig. 12. Simulated electric field pattern in the multi-

mode cavity.
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Fig. 15. Uniformity experiments.
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Fig. 16. Normalized temperature difference of water
samples.
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