
Consideration of end-fed antenna

Attachment 1

How to calculate constants for impedance matching LC circuit
(memorandum)
When transmitter output impedance , radiation resistance , set frequency , and set angular frequency

, the constants of the impedance matching circuit in the figure below are as follows.

At this time, the resonant angular frequency  and resonant frequency  of this LC circuit is as follows:

Therefore,

The LC resonance frequency will be slightly lower than the set frequency.

The combined impedance  of the parallel circuit of coil  and radiation resistance
 is

The overall impedance including  is
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In order to set the reactance component to  at the set angular frequency ,

At this time, 

Similarly for 

  から、

Resonant frequency  between  and 

The resonant frequency  of  and  will be set to  times the set frequency .
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Furthermore, if we set 

Substitute  into the formula of .

The overall impedance including  is

The real part and imaginary part are

Since the output impedance  of the transmitter is ,

From the formula ,

Since it is a quadratic equation for ,

From the formula of 𝐼𝑚(𝑍),

= 50.2𝑀𝐻𝑧𝑓0

= 2500𝑘Ω 𝐿 = 1.132𝜇𝐻 𝐶 = 9.058𝑝𝐹 = 49.70𝑀𝐻𝑧𝑍𝐴 𝑓𝑅
= 3000𝑘Ω 𝐿 = 1.238𝜇𝐻 𝐶 = 8.255𝑝𝐹 = 49.78𝑀𝐻𝑧𝑍𝐴 𝑓𝑅
= 3500𝑘Ω 𝐿 = 1.336𝜇𝐻 𝐶 = 7.633𝑝𝐹 = 49.84𝑀𝐻𝑧𝑍𝐴 𝑓𝑅

= 145𝑀𝐻𝑧𝑓0

= 2500𝑘Ω 𝐿 = 0.392𝜇𝐻 𝐶 = 3.136𝑝𝐹 = 143.54𝑀𝐻𝑧𝑍𝐴 𝑓𝑅
= 3000𝑘Ω 𝐿 = 0.429𝜇𝐻 𝐶 = 2.868𝑝𝐹 = 143.79𝑀𝐻𝑧𝑍𝐴 𝑓𝑅
= 3500𝑘Ω 𝐿 = 0.462𝜇𝐻 𝐶 = 2.643𝑝𝐹 = 143.96𝑀𝐻𝑧𝑍𝐴 𝑓𝑅

= + 𝑗𝑍𝐴 𝑅𝐴 𝑋𝐴

= + 𝑗𝑍𝐴 𝑅𝐴 𝑋𝐴 𝑍𝐿𝑍𝐴

𝑍𝐿𝑍𝐴 =
( + 𝑗 )𝑗 𝐿𝑅𝐴 𝑋𝐴 𝜔0

( + 𝑗 ) + 𝑗 𝐿𝑅𝐴 𝑋𝐴 𝜔0

=
− 𝐿 + 𝑗 𝐿𝜔0 𝑋𝐴 𝜔0 𝑅𝐴

+ 𝑗( 𝐿 + )𝑅𝐴 𝜔0 𝑋𝐴

− 𝑗( 𝐿 + )𝑅𝐴 𝜔0 𝑋𝐴

− 𝑗( 𝐿 + )𝑅𝐴 𝜔0 𝑋𝐴

=
− 𝐿 + 𝐿 ( 𝐿 + ) + 𝑗( 𝐿 ( 𝐿 + ) + 𝐿 )𝜔0 𝑋𝐴𝑅𝐴 𝜔0 𝑅𝐴 𝜔0 𝑋𝐴 𝜔0 𝑋𝐴 𝜔0 𝑋𝐴 𝜔0 𝑅2𝐴

+ ( 𝐿 +𝑅2𝐴 𝜔0 𝑋𝐴)
2

=
− + 𝑗 𝐿( 𝐿 + + )𝜔20𝐿

2𝑅𝐴 𝜔0 𝜔0 𝑋𝐴 𝑋 2𝐴 𝑅2𝐴

+ ( 𝐿 +𝑅2𝐴 𝜔0 𝑋𝐴)
2

𝐶

𝑍 = +
1

𝑗 𝐶𝜔0

− + 𝑗 𝐿( 𝐿 + + )𝜔20𝐿
2𝑅𝐴 𝜔0 𝜔0 𝑋𝐴 𝑋 2𝐴 𝑅2𝐴

+ ( 𝐿 +𝑅2𝐴 𝜔0 𝑋𝐴)
2

𝑅𝑒(𝑍) = 𝐼𝑚(𝑍) = −
𝜔2
0
𝐿2𝑅𝐴

+(𝜔𝐿+𝑅2𝐴 𝑋𝐴)
2

𝐿( 𝐿 + + )𝜔0 𝜔0 𝑋𝐴 𝑋 2𝐴 𝑅2𝐴

+( 𝐿+𝑅2𝐴 𝜔0 𝑋𝐴)
2

1

𝐶𝜔0

𝑍𝑜 = + 𝑗0𝑍𝑜 𝑅𝑜

𝑅𝑒(𝑍) = = 𝐼𝑚(𝑍) = − = 0
𝜔2
0
𝐿2𝑅𝐴

+(𝜔𝐿+𝑅2𝐴 𝑋𝐴)
2

𝑅𝑜
𝐿( 𝐿 + + )𝜔0 𝜔0 𝑋𝐴 𝑋 2𝐴 𝑅2𝐴

+( 𝐿+𝑅2𝐴 𝜔0 𝑋𝐴)
2

1

𝐶𝜔0

𝑅𝑒(𝑍)

= + ( + 2 𝐿 + )𝜔20𝐿
2𝑅𝐴 𝑅𝑜𝑅

2
𝐴 𝑅𝑜 𝜔

2
0𝐿
2 𝜔0 𝑋𝐴 𝑋 2𝐴

− − − 2 𝐿 − = 0𝜔20𝐿
2𝑅2𝐴 𝑅𝑜𝑅

2
𝐴 𝜔20𝐿

2𝑅𝑜 𝜔0 𝑋𝐴𝑅𝑜 𝑋 2𝐴𝑅𝑜

( − ) − 2 𝐿 − ( + ) = 0𝜔20 𝑅𝐴 𝑅𝑜 𝐿
2 𝜔0𝑋𝐴𝑅𝑜 𝑅𝑜 𝑅

2
𝐴 𝑋 2𝐴

𝐿

𝐿 =
+ω0𝑋𝐴𝑅𝐴 ( + ( − ) ( + )𝜔0𝑋𝐴𝑅𝑜)

2 𝜔20 𝑅𝐴 𝑅𝑜 𝑅𝑜 𝑅
2
𝐴 𝑋 2𝐴

⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

√
( − )𝜔20 𝑅𝐴 𝑅𝑜

=
+ω0𝑋𝐴𝑅𝐴 𝜔0 ( + − )𝑅𝐴𝑅𝑜 𝑅

2
𝐴 𝑋 2𝐴 𝑅𝐴𝑅𝑜

⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

√
( − )𝜔20 𝑅𝐴 𝑅𝑜

=
+𝑋𝐴𝑅𝐴 ( + − )𝑅𝐴𝑅𝑜 𝑅

2
𝐴 𝑋 2𝐴 𝑅𝐴𝑅𝑜

⎯ ⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

√
( − )𝜔0 𝑅𝐴 𝑅𝑜

𝐿𝐶( 𝐿 + + ) = + ( 𝐿 + +𝜔20 𝜔0 𝑋𝐴 𝑋 2𝐴 𝑅2𝐴 𝑅2𝐴 𝜔0 𝑋𝐴)
2



Check when 
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