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Design of PIFA type Spiral Antenna for Vehicle RKE Reader
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B =Rdixe Asxtdd AL H+E RKE(Remote Keyless Entry) Al2¥189 FAF9447F 315MHz, 433MHz %
447TMHzQl 235to]ld Qe LS PCB(Printed Circuit Board)Atoll A Alstauxl gich ¢telUyeE A8 Fd3den, 94
Role AFRSF 2387 dud2 FFo] folstxE PIFA(Planar Inverted-F Antenna) 73& 8389t} ¢
U PCBAl A450, PCB W39 5% FE2 30mmx20mm ©|We ZA71E ZEE HASARL, PCBEY 3Ea
2}, ECU (Electronic Control Unit) #lo]2, ECU7} A&+ A9 43S nadte] AAS S £33 2ve]ld A
24 3 JQYHE A4ste 316MHze 47MHzol A o]|F 3 & dod|= olFulg 2dold <¢tHuUE HANA
ot AF AAE <gdHUE FHE T3 dE AIFE wUEFS Fan, SHUE ECUY FEste] A48T 2
Ak A 20mel Y FAACE 7HAHA FdHor T3S 13T

Abstract
In this paper, the spiral antenna with the center frequencies of 315MHz, 433MHz, and 447MHz for RKE
system of a vehicle is designed on PCB. The antenna is microstrip line-fed, and applied PIFA concept near the
feeding part to easily tune center frequency and input impedance. The PIFA-type spiral antenna with the size of
30mmx*20mm is designed on printed PCB by considering the effect of circuits and components on PCB, ECU
case, and vehicle body. Also chip inductor inserted dual-band spiral antenna of 315MHz and 447MHz is

designed. We found that the antenna designed on PCB satisfied the antenna specifications through measurement
and field test.
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Fig. 1. Structure of PIFA type spiral antenna

a9 19 2stold e Avteld Tzt YA
2 (Patch) B9} WUZ FAWRY =AE AAs ] )
ARz AW F PO WA} o] FoNES W}
ook 2ol AW WrhFo] HAZAIL = Aol

HAZA7F EAt Aol v} sAFIHTIE FobA
= 5Ao] Qo] FAFIHTE 2XF7] fHAlA &Fold
Ao Aol Frlgow ZF7MA A sl ~dte]d A
729 &= e A (Shorting Plate)S E3l A
T Ao AA3sle PIFA 722 FAAA <o £33
Z =R otHue FHFoERY UEAZAE A
3 RExE AL AY BIXAEY FHAEY A
Ag 53 I~ AFE g4A FEE 5 Uk

PN

m. 2HHL 4 2 4™

WA, PIFA 719 A 83 FTAFI47} 315MHz<!
2AutoldE ¢HUE 3cmx2cmelWle] VIR HAS A
Stoh 12 SHHY Aol EAMSE S <EE|V 3 A]
A ZAAe] Fdtoz HAZE dojupy ofF R
Hee Z2Rs Iv ¢HY ZES 2Yr] PCB 71a3
Aol HUd ulFAL] 44ol:, FAZ 60milel
FR4_epoxyES AF&3th B =F9 XM= Ansoft Designer
35 2 CSTE AH&3te tHUE AlE#E oA sz, <t
gyt vlebe el HPS510S AHgste] A3

Stelvbe= 29 13 o] UFORE Hrje AALZAH 9

Immz 2 &k X 28 gHY FAHEFEY AAI
e FAFTGrd WHE s E BRoFEr. gdHe] ©
gHozRy HAAFE Fx/t $71EsE SHAFHESF
= 323MHz °|A 320MHz=Z 3MHz A% SolA| &= ¥bH,
AL A S 342dBol A 1485dBR A ZUbSEE <)y
A A dF Adds & 5 o

¥ 1. ¢He ARG
Table 1. Specification of antenna

Piass -8
XT3, fc 315MHz
g EZ 1MHz
olg|L} =7 30mm*20mm

i 2. =gl QHHUe A & S W3t
Table 2. Effect of feeding point of spiral antenna

Fx[mm] 10 15 19 205
FAFa4 fc [MHz) | 323 | 322 | 321 | 320
kAl @ fe [dB] | 342 | 7.33 | 11.68 | 14.85
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Fig. 2. Measured return loss of 315MHz spiral antenna
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Fig. 3. Scattering parameter of 315MHz SAW filter
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Fig. 4. Measured return loss of 316MHz spiral antenna
with SAW filter
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Fig. 5. 315MHz spiral antenna and RKE reader case
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Table 3. designed values of 315MHz spiral antenna

Px Py Fx Gx Gy L1 L2
29mm | 15mm | 21.5mm

29mm | 6mm | lmm | 1lmm
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Fig. 6. Simulated radiation characteristics of RKE
reader in vehicle
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Fig. 7. Receiving distance from RKE reader in vehicle
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Table 4. Receiving distance from RKE reader in vehicle

A 1 2 3 4 o 6 7 8
Aef(m) | 40 | 25 | 34 | 29 | 24 | 21 | 23 | 26
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Table 5. designed values of 433/447MHz antenna
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Fig. 8. Measured return loss of 433MHz spiral antenna
with and without the RKE reader case
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Table 6. Frequency characteristics of designed

antennas
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Fig. 10. Structure of dual-band spiral antenna
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Table 7. Designed values and frequency

characteristics of dual-band spiral antenna
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