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Design and Implementation of High Efficiency Slot Antenna for the Metal Notebook Dual
Band WiFi MIMO System

R

(Younghyeouk Yoo « Moonhee Lee + Tacho Son)

Abstract - MIMO(Multiple Input Multiple Output) slot antenna that operates on the dual WiFi band(2.401~2.495GHz, 5.18~
5.825GHz), in this paper, was studied. The basic theory for the slot design is based on the coupling between adjacent slot,
and slots are fed by the each microstrip lines. Two slot antennas for the MIMO operation are located on the left and the
right side of top of the metal notebook, and grounds between a notebook and two microstrip feeding lines are connected.
Measurement of return loss showed under -6dB on entire design band, and isolation was below than - 30dB. Radiation
efficiency, average gain and peak gain for the left and the right slot were measured in the anechoic chamber, and showed
good performances as 57.25%, -2.42dBi, 5.64dBi and 55.35%, -2.61dBi, 6.42dBi for the 24GHz band and 55.89%, -2.58dBi,
7.3dBi and 53.79%, -2.8dBi, 7.54dBi for the 5GHz band.
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LA B HiRIGH= WHOl AAIERLL, HEO wEg Ao £XHEuUE
Hgshe A77F dHEACHSE] -[11].
19909t LEE B4 UEYZ 7150l EYEHA ERT} 2 =RdAEs ERY HE AW FEg 7tsst Wikl A o)
Ze g olEEAl Ao tist thst A5h AREQICH QoA BEGhe 1ag 549 &EOHEUE RotsiTh &3¢t
[1]-[3]. 11 0% RAEAS LEERA "4 7)s0] Hch Hue REE 4T H&9 1450 0.5mm FEOZ HallohA o
Fx9 BASA ANY LEENE 24GHz0A S&Sh=s Wikl Ul dE = 9 &3 dAshl, 50 tEor AAsith #
EQ3 ofHESt STtAEH r]AZH o] WA WEE QLT Z0] SEOH L] mo|IRAEY HAEVF T 719 gRloz L}
T AACLE 1 F, B EAE] SAYL WLAN(Wireless Hol FREH, 59 £E0HUE SYUsHA FAECE QL
Local Area Network) CHOIT} TEE CFE thY] QLI Aoty = WiFi Fule Yol 2E gEg Zgel= 24GHz Y
ol Holg &4 £:& =R B4 2A SAge Qdl B (2.401~2.495GHz) 1} 5GHz TtH(5.18~5.825GHZ)0IA SAGHES
2o 21:-Z(monopole) QHEILIQF & F(inverted-F) QLY X AAsIcE Ao CHELIel §8& HUF ZI¢EoE wtsh] ¢
(patch) OISO &=(slot) OHEILUZE AFSHEQCE UIE WLAN Sto] @AZIOIAZA FEOtA] HE LEE &2 J|s
OHIILE Qloll%=, WWAN (Wireless Wide Area Network) QFEILIE HIA[12]E #Zoto], Zrtsgyt ZAELE Hlu/ekgith A7
LEE Egio] XA QEul 6ol tist AHA 9F £ ¢Iot AnsoftAl HFSS Al2EIOIA 25 AFESITE £8& ¢
g SFEAPI7] 6, AEY F-™(coupled-fed) QMEILE, FX ot OHEILES] A& AAl LEE AHo] sHe Faksto] AEkst
(loop) OHELL, HL-Z S20HLF So] ML QTH4]-[7]. ol Ch A&E £2QHEU= AgilentAle] HEQZ BAVIZ 54 B
S QLIS FR4 718l 22 Qg2 71¥H(PCB) o2 THEO] MTGAL FHIALAOIA] BlgE 2 WA} SEHE &5 1 2
AW TIAEH0]9] At W&ot it Wido] RISIAT. 1 g pEsi
L} QL= HEZ oYst fRoME HAE oz HAL 280k MIOrEILto] Thst 2} Ao theliAl, 3&olAl
SE9 Xotk= EE HAKE Pz BAE LorA EHrh = SECHILol st AME T SEZ20E UEh, 48004 &2
OlE SE35IV] Qo ME AHE REFOZ 7jdsto] QLS 28 WErh
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Fig. 1 Structure of the metal notebook. (a)notebook model
(b)left and right slot antennas (c)slot antenna
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Fig. 5 E-field intensity of the antenna. (a)E-field intensity
of resonance frequency 2.45GHz (b)E-field intensity
of resonance frequency 5.5GHz
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Table 1 Dimensions of notebook and proposed antenna.
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Fig. 6 Implemented slot antenna. (a)notebook model (b)slot
antenna
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Fig. 9 Measured H-plane radiation pattern of the antenna.
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Table 2 Efficiency, average gain and peak gain of the
antenna

SZEOHILL

EE 1 ZE 2

freq. eff. avg. peak eff. avg. peak
[GHz] [%] [dBi] | [dBi] (%] [dBi] | [dBi]
2401 56.03 | -2.52 5.10 5613 | -2.59 5.40
2420 56.34 | -249 5.24 59.75 | -2.24 5.84
2.440 62.38 | -2.05 564 66.05 | -180 6.42
2.460 59.61 -2.25 544 5957 | -2.25 6.02
2480 56.30 | -249 5,06 4990 | -3.02 491
2495 52.83 | -2.17 481 4167 | -380 402
5.180 4888 | -3.10 4.00 7263 | -1.39 7.16
5.250 4493 | -347 3.69 7256 | -1.39 7.36
5.300 4539 | -343 345 69.30 | -1.59 7.54
5.350 56.03 | -2.52 457 60.72 | -2.17 7.05
5400 5547 | -256 5.39 5217 | -2.18 6.37
5450 6866 | -1.63 6.53 5444 | -2.64 6.50
5.500 7416 | -1.30 6.89 4854 | -3.14 590
5.550 6822 | -1.66 6.72 5227 | -2.82 6.63
5,600 60.16 | -2.21 6.90 5878 | -2.31 741
5.650 5412 | -267 6.65 4888 | -311 6.71
5.700 5257 | -2.79 6.41 51.08 | -292 7.25
5.750 4826 | -3.16 6.41 4172 | -3.80 6.42
5.800 5487 | -261 7.30 3571 | -447 534
5825 50.70 | -295 6.94 3371 | -4.72 507
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