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Matching—type Power Dividing Switch for Low Reflection in Indoor
Microwave Power Distribution

4 9

(Young-Kyu Choi)

Abstract - In a indoor microwave power distribution system, matching-type power dividing switch is proposed and
designed with a various power dividing ratio. A matching coaxial cable probe is used behind the output probe for the
reflecting power absorption. Reflecting characteristics of the matching coaxial cable probe are calculated by analyzing
the S-parameter of this structure. Newly proposed matching-type switch shows a very low return loss less than -30dB
at the operating frequency of 2.45GHz with a dividing power ratio of 50.2%. The simulated results by use of 3-stage
power divider shows a good agreement with the theoretical estimation for the wvarious combination of the different

switching ratio.

Key Words : Microwave power distributor, Microwave energy transmission, Waveguide-based power divider
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Flg. 1 Schematic configuraton of the matching-type

microwave power dividing switch.
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Flg. 2 Analysing model and equivalent circuit of the coaxial
cable probe for matching.
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Flg. 3 Serial impedance of the probe for matching

7b dAh AAR AR A AFE TF MR 2R
Bo| djste] TR Ao o ojuwmH~E AL
th 2B APl Zo| g A A%E 19 39
HAAth A& EE Foe el Z g2 wig 2] o
ol Z9o AT A9 FAF F AS ZoE JyoAr
ol g AN A#E wkdste] AA 9 AAlA = Z7t A
NeE AR Fstn AAY F Ao 5F ZEH yEY
A=nEzo gk At 235 2 4o BATE HAE ¢
3 A3gE TF ZEBE AEHAS AFeA WAEA

< AHgs] ANESE 3 o] YER
T A Abelol kzte] ApolE HolAWE A9 e AR
793



e

to

fiu

o

.lr

2 Hu
A 2o

Sd AFY A Bl 2929 Arwst SERE
Y 5ol malth 71RAH PaRE AuAG Ae Bu) 29
St fAE mopol AW, SrE ZelAE 1Y 5(b)sh el A
g 5% xunel oEwdag b, 2 YEpT b, 9

5 3 %

Calculation by equivalent circuit

© Calculation by simmlation
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FIg. 4 Parallel admittance of the matching probe
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Flg. 5 The structure and equivalent circuit of the matching—
type power dividing switch
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Flg. 6 Adimuttance characterisstics of the dividing switch
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Flg. 7 Power transmitting characteristics of the unit #2
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Flg. 8 Power transmitting characteristics of the unit #3
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Flg. 9 Power transmitting characteristics of the unit #4
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Table 1 Characteristics of each switch by the difference of
the output power ratio.

FE% [%] | on’FElNHAL [dB] | off’d e §HAL [dB]
unit#l 50.2 -32.3 -39.3
unit#2 33.9 -38.4 -31.3
unit#3 24.6 -34.8 -36.6
Hx 2 2t ety A xle MA T2l g
Table 2 Design parameters of the each matching-type
switch.

D | dy | da| sp| d | dmn| L |lalon)]|ln(off)
unit#l | 9.0 |19.0] 8.0 [20.0]435]20.0/20.0] 56| 206
unit#2 | 9.0 |18.0{10.0]15.0]43.5]20.0|20.0| 40.0] 65.0
unit#3 | 9.0 [16.0] 9.0 |16.0]47.0[20.019.0| 32.0[ 20.0
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Flg. 10 Connecting structure of each switch
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Flg. 11 Reflecting loss characteristics of the unit #1
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Fig. 12 The characteristics of the distributor for all of the
switches are on state
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Table 3 Connecting characteristics of each unit

FEY [%]
case | WHAHdB] unit#l unit#2 unit#3 unit#4
1 -38.9 239 26.2 25.7 24.8
2 -30.8 37.2 off 255 23.8
3 -36.6 437 38.6 off 24.6
4 -38.1 75.3 off off 25.8
5 -37.9 32.9 33.8 33.2 off
6 -40.9 66.5 off 235 off
7 -33.9 49.4 50.6 off off
8 -23.1 99.9 off off off
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