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This paper presents the dual resonance PIFA(Planar Inverted F-Antenna) which satisfies the requirements of the
802.11n standard at both 2.4 GHz and 5 GHz frequency bands. Patch for 2.4 GHz and U-Type slot for 5 GHz were used
for dual resonance, respectively. In this paper, the characteristics of an antenna were investigated by varying locations of
short plate and feed point, the width of the short plate, the thickness and the location of U-Type slot. To investigate the
characteristics of the PIFA, HFSS(High Frequency Structure Simulation) for the simulation was used. And the
measurement results of a fabricated PIFA were compared with the simulated ones. The measurement and simulation
results show that good dual resonance characteristics as the thickness of U-type slot decreases and when the location of
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Abstract

U-type slot is far from the feed point.
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1. PIFA o 37| ZH Frp=c/4(Wi+ L) @2.1)
79 12 PIFA 9 725 e Zlojth o]7]A] o (Fi=23 Fi: st o) A" 1F95)
A9 & L, HA9] Zo] Ly, HAHA AR =
ol H, dewe Ag mi uene T W = AL -

(15)% 2ol FAFHE fol elate] AQAG .

f,=rfj+0—r)f, fork<1

=r*f +(1—r")f, fork>1 (L)
fi=c/4(L,+H) (1.2)
f,=c/4(L,+L,+H—W) (1.3)
r=W/L, (1.4)
k=L,/L, (1.4)
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1. The basic structure of PIFA.
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Multi-resonant PIFA designs using slot.
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Table 1. Resonant frequency and Sy at various
distances.
SHE 1} =7 =T
cetmel | Fme | S0 | Fme | O
Al | g | B | g |
3 225 -9.28 58 -12.96
5 2.35 -20.28 5.75 -31.34
7 245 -20.97 5.70 -17.04
9 255 -17.18 5.60 -13.61
11 2.65 -13.74 5.30 -28.00
13 2.65 -11.74 5.70 -22.30
15 2.65 -10.04 5.95 -21.69
17 2.60 -8.59 6.10 -19.74
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Table 2.

x| x|
U8 a3t | o0 -

P oy

Sy [dB]

mp

Hz]

Si1 [dB]

Fu

[GHz]

|

S [mm]

@)

240 -20.67 -28.20

2.40 5.60

240 5.50 -19.13

240 —22.65 540 -16.48
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} Table 4. Resonant frequency and Sy with various
U-9 =2e] $7% 10 mm 2 2435k oo e i
(1) 2™ H=moz 2E9 Azl Z2F b 2% s P =7 s
Frus detwon e AdE 10 mm P | T a0 s
[mm] (GHz] [dB] [mm] GHz] [dB]
60 mm 714 05 mm ¥ WAsE AE|HE 3 z g
sttt 3% 38 A EY ATt HAZFE S5
F7F 23 GHz ©1M 24 GHz 2, 59 GHz <A 57 GHz 240 | -3 240 | -26
2 Hsglele As AT = Aok old|, A7} 55 5.50 -2 570 | -19
mm Y "ol Qe ol Yk dHUY 54
1o 2= oloth (
2.40 -32 2.40 -25
E 3 U8 28l 2MEI clet@oz 2o 72| 550 | -¥7 580 | 19
of w2 IxFaoeet S Hat
Table 3. Resonant frequency and Si1 with various (
locations. 240 ey 1 240 -3
5.60 -16 570 -17
P s S P s S
1 — 1" 1 — 1
Fab Fob =
[mm] (GHz] [dB] [mm] (GHz] [dB]
2.40 -32 2.40 22
C 560 | -19 580 | -2f
2.30 -14 2.40 -18
590 -16 5.70 -18
2.40 =30 | P, . U-8 &3te| mfx|ofAe
( 570 | -19 a2 x|
2.30 -19 2.40 -19
590 -16 5.60 -17
‘ £ YAZ 1 mm¥E, 5 mm7HA 05 mm® W7 s
b -
230 | -2 240 | -29 AlEHOIAS Falstdth i 45 A¥RW U-3 &3
5.90 -16 5.70 -18 o] FA9 $Z°2 5 mm BolA = A 23 #
o] 7bF £ AE &9 & k. w3 U-F &
< o Aol Aol H, $ 9A& 24 GHz tlele] FAFs
530 17 240 % jJHL] | 41 2] J_Jro H ] A G fﬂ 4- o}\ Ak
590 -15 570 -19 Fol= A9 dgS uAA ge AL A & 5 U
i, sfxe] Fo = Wy "WoldE 5 GHz 99
( TRAFIF7E ke A g0 & & dsith
2.30 -14 2.40 24
5.80 -16 570 -16
3. MotEl PIFA 9 A|ZH & H| W24
A=w7tA 24 GHz d19¢] 712 Hx=27], 5 GHz
| | e gl U-3 &9 7], FA33 getnel A, U-4
' o zge] FHU vewste] A, dAAdAe] U-§
Z5te] QA WA Ztzhe] AEE oS ot T
(2) Wx|ofAQ &, @ Qx| ZH HA9 = & 5o eI o] dE wigow
£ 39 A¥E blgo g U-8 Lato] gX|dae z} HEFAQ AEHoIAS Fdstg o, 17 59 (a)v
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Table 5. The final simulation data values of PIFA.
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Fig. 5. The simulation results of the proposed PIFA.
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=™ E D} ot i I'
Apole] Ha 7.0 mm , .
a8 6. H=EHE PIFA
5 & =
Ug sstel oA 1.0 mm Fig. 6. Fabricated PIFA
Ug &3el 371 | 4 mm X 14 mm E 6 Alselold Aot AN ZHzlel ulm Z
_ i Moz HE Table 6.  Comparison of simulation results with
U g £3tel 2|
55 mm, 50 mm measurement ones.
7|5 S 16 S =7
il il ngeold | S| sy | Sl | sy
o\E sHg £=44 BHA | gy | 98| g | OB
_ S 240 22 5.80 21
6 dB olst 26-2.3 6.8-54
CHeY = = 0.3 [GHzZ] = 14 [GHz]
VSWR 240 => 1.2579 5.80 => 1.7281
=T 37
AN &H ESIPN St ESTDN Si
A7l ZF T
A [GHz] o8] [GHz] o]
S 260 -12 6.00 -14
6 dB olst 28-25 6.0-5.7
: k il ! : = = 0.3 [GHz] = 0.3 [GHz]
(@ Si VSWR 240 => 1.7521 5.80 => 1.8975
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