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Design of Internal FM Radio Antenna for Mobile Terminal
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Abstract

This paper describes a design of internal frequency modulation(FM) radio antenna for mobile terminal. In order to
control of impedance at an operating frequency of the designed antenna, the lumped constant elements of R and L
chip components are used. Patch and stubs located at antenna backside are added to control an exact resonance
frequency and miniaturization. A fabricated antenna size, the measured return loss, impedance, bandwidth, and gain are
40x70x1 mm, —23 dB at 99 MHz, 55—;7 Q, 22 MHz(88~110 MHz) below —10 dB, and —15 dBi, respectively.
These measured results show a good agreement with simulated results. Especially, the measured gain of fabricated
antenna 1s similar with value of a conventional ear-phone antenna in the designed frequency band. The measured
radiation pattern agrees well with the calculated omni-directional pattern.
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Fig. 1. Structure of designed & matched antenna.
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Fig. 2. Return loss by variation of chip position.
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Fig. 3. The calculated return loss of antennas.

A%, Q3 ze] 57k 94 Q9 GE HolB
2 o3 2§34 S40 Ja) 4 s 8
© ERsT S Fas deld BT Ak

ol £AE $4507] A AUELE ol

O
-t
=
=

e Lo 37 dolE &EsL7) fl8) Fote
Z L& —:31751 T 9 WY EE 2A6E]
] , D& QU] x & dolg 23
e 7%31 He A gkev =
) Holl v =AU A
oA tﬂ obZ& ol-dstd At

impedance [{/]
Lo

125

12 71 7 | Reywith chip
P Re) without chip

i [ = im]

Frequency [MHz]
38 4. gy gelea

Fig. 4. The impedance of antennas.

495



BEEWEZERNEE F19% H55% 2008E5A

Z
y<—?
X
~ ) D 'T ~
H L
| Unit:mm Via hole
[Backside]

18 5. QU ATE A% FE 72
Fig. 5. Backside structure for antenna matching,

9 62 QtEIV Tl F718 X ZAHY =
w st mE WAL &4d BEAS e Aoy, &
BlHE F7l617] A RH9 Aoty we e 4
mmol| A4 10 mm7bA] |SAIH S o, & W7} =718
TE U] ol Stk 5U7H 22 54
AEY LY F7F ZF g3 AFHFRY ofFo]
et o, o= Qtelvhe] &34 AR CE BA
slv B35 HAFY itk oA ZafA, ¢HEve
=23 Adol7} Tt ¥3 Fupprt W Fakg
ggo g o)FatA & Rolth W7t 45 mm¥ = 100
MHzo| A ®HA} &Ao] -28 dB, YA} 52472
RLZ £ EXNS BT YIYEL ~10 dBE 7]
F07 P& v 18 MHz(91~109 MHz)% o},

I8 72 FUES] A7)9) ¢EHUY AFEE ¢
F7H9 2B B Zo] [ H3le] WE uha} £4
AL Jebdth L& 3 mmolA 5 mm7bA]) ¥ A
on 4 mm¥ W -10 dBE 7|F2E YE |9

_..f

2
Z

-
Q
i
I
|
|
I
|
o ! .
. b
oo
]
|
|
}
|
l
i
{
—— — = ———
f
]
I
i
|
]
F I

— el — s ——

{Unit : mm)

Return Loss [dB]
)
o
.'
|
|
{
|
}

Frequency [MHZ]

I8 6. B} S4[W H3EH
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Fig. 11. The return loss of proposed antenna.
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