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On the Design of High Order Transformer Circuit Using the Genetic
Algorithm and Its Application to the Wheeler Cap Measurement
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Abstract

Generally, the Wheeler cap method is used to measure the efficiency of small antennas. This method often gives
an unreliable efficiency when the antenna has a complicated operating principle. However, if the high-order circuit
model which more closely represents the input impedance of the antenna is used in Wheeler cap method, then more
accurate efficiency can be achieved. In this paper, we propose a novel method that can build the high-order circuit
model using transformer circuits with the genetic algorithm(GA). To efficiently reduce the searching space in the GA
and improve the convergence of the GA process, we suggest a novel scheme that finds appropriate initial values. Finally
we verify the proposed method by measuring the efficiency of some passive RFID tag antennas.

Key words : Wheeler Cap, Small Antenna, Efficiency, Genetic Algorithm

.M 2 % 53 928 ANE 28 eyl 5 2R

ol Ag u}“l HGEbt 2318 $4 9908

Wheeler cap 48 A5 3204 238 A 71 A el 1 Iag 389 B
Uel 98 AYEE ARV apo AAAY AR S Ak 74 A2 2 FAS Qe &
T 249 QY AYEE ANE2)Y BoIF 0% 22 ZAT 4 Ao e AnHs B4
Hel PG BEE FAE PASD DA DT 2 el 4 90k 24 A TS FAAE A

r°} TS AWNEF FHGTAEANY F AT AHY Bt 7le A A o8 AAHAS,
)8t A} 7] & 84(School of Electronic and Electrical Engineering, Hongik University)

*OP—Z,—!:H 83 A AFF 8 (Department of Electrical and Computer Engineering, Ajou University)
**a%_&—r—»}i}@—? Y 7]k EE B (Division of Physical Metrology, Korea Research Institute of Standards and Scienc)
2 ¥ 5 : 20060526-08S
4EdA} 200613 7Y 6Y

1_
o~
_r.Z

753



BEBUHFGALE 5175 H05% 206567

olgl ¥ ZAZE ge AT

7ko] o) ol 1A
3z rds 77 HE

e A7} Aasol
on, H2 Cauchy Y-S o]-23 whye] A=Y

o 780} Cauchy HE o] 48 13 32 By 7
AW A ggao g dudAs Yed £ oA
3|2 TdF Walgof 3 13} 32 Tl AL
He 2 7 3A Fhette B3]
B E=RgNE A% ¢S WY E ol
gt 13 32 RS e Y-S Ade
o Alote WYe AL Fo 2AEE v A g
A eyl A dHEAE Yehd £ QloH,
22k g 2o FAo AQFHE AR A Y F
Aok AtE 23k 2 FAAH SIS AF
71 918 3¢ 52 98 E /e 453 RFID ©)
I gEHUe &S A8 v - AESATH

I. 78X
0

Hep71E o83t 48 13 RLC 329 7
B F2E 39 19 JEdTh 24 285 N9
ZE RLC 22 74HH, g4yl d4d€ RLC
szt (V-1)789] RLC 327} V1€ o A
NHor A" Fxolth o, Z4ze] RLC 3=
9 Y AL A (N2 ALY, AA 4o

M,

Cn

J8 1. HY 328 o] §3 x 32 2
Fig. 1. The high order circuit model using the trans-
former circuit.
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Fig. 3. The flow chart of the genetic algorithm and
the antenna efficiency measurement.
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Table 1. The lumped elements values of the high order circuit model for tag antenna.

Ry R L L, Ci (&) M
Free space 79322 m& 500 Q 40.934 nH 1126 «H 1.564 pF 27.962 fF 17.65 nH
In the cap 629.17 mQ 258 Q 40.934 nH 1.126 pH 1.564 pF 28.150 fF 17.65 nH
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