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The Design and SAR Analysis of the Broadband Printed
Monopole Antenna with Z-patch
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Abstract

This paper proposed a novel broadband printed monopole antenna for PCS/IMT-2000/WLAN terminals. Frequency
characteristics are optimized with various design parameters. Two Z-shaped paichs were utilized in order to improve
the characteristics of a printed monopole antenna which usually has a narrow bandwidth. The bandwidth of the realized
antenna is 1.590~2.614 GHz(48.43 %) below the return loss of ~10 dB which contain the required bandwidth of
PCS/IMT-2000/WLAN band. The simulated and measured values of | g and 10 g averaged peak SAR on human head
caused by the proposed antenna on folder-type phone were analyzed and discussed. As a result, the measured 1 g peak
SAR value is 0.794 W/kg and 10 g peak SAR value is 0.368 W/kg at 1.8 GHz. The results are smaller than the
reference SAR limit values that are respectively 1.6 W/kg and 2 W/kg on 1 g and 10 g averaged SAR values.
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Fig. 1. Structure of a generally printed monopole an-
tenna.
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Fig. 2. Structure of the proposed printed monopole
antenna.
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Fig. 3. Surface currents on the radiator and ground
plane.
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Fig. 5. Return loss by varying the distance from
ground to patch.
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Fig. 6. Return loss by varying the vertical length of
Z-patch.
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Fig. 8. Return loss by varying the width of the right
Z-patch tilt line(ZRW).
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Table 1. Design parameters for the proposed antenna.
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Fig. 11. Photograph of the fabricated antenna.

A A3, FA F95 9L 1.590~2.614 GHz(48.4
%) 22 ¥ A3 T PCS(1.750~1.870 GHz), IMT-
2000(1.920~2.170 GHz), WLAN(2 400~2.480 GHz)
oS BF s 448 48 7 U 33
¥ AgA FR Faes AdE Ao Y
AolE YA T AR FAE & 4 et
1Y 132 PCS, IMT-2000, WLANS| A F-3}<
¢l 1.8 GHz, 2.1 GHz, 2.4 GHz9 & A&
Uebd I8olth 4w X E QHeue] A,
H-plane %H o] A H]—E‘ﬂ:k] o]o{o]: 3t} B =R A
AA AR BxE Qv Heplane 54
2 A 3 ES Be o= g A
Aol 7hgdttke AE 9 & Avk gL 7



A% A

Return loss{dB}

i ¥
—s—simulation \/ :
-40 4. —e-- Measurement ¥ |

—— T T T T T 1 T T T 1

1.6 18 2.0 22 24 26 28 3.0
Frequency[GHz]
38 12, #4359 Jeute] ANAY ZHH 9w

A &4 H
Fig. 12. Comparison of the simulated and measured
return loss.

g gl gl dAE 44 Hee BRYY &
A A Ao o] 5 PCS EH@MW 437 dB, IMT-
2000 thH oA 1.85 dB, WLAN tHg oA 1.58 dBE
A=A

IV. SAR A4 & &3

AAst7t AR mlAE dgkel| g Abd oy
A3 AN A7 R 74 SA7PER A 2
3 A7k AAH L ATk 53] o) ke BEE
of Fobgel wet o AstellX o= AAute]
QA FA N R hFE) BA o) wi§- ET o
oA A AARLE Fol A3 Azt o A4 3
Gl g A7t e o] FolA L 3low, 4
vete] ste AAksk AR F3 N1ES A4 6}1 A
o vl M 2002 49 R EE F
TF A A 8 AR A 23S FH
q 7IEA(16 Whe)E E3sh= A4
e FaAo B mRNE 4Ag duues
SAR 34 £<l SEMCADE °]43le] SAR Al4Hs
a3, AAl wErld EuE "Aste 24
SAR 3 Wlastich

oL

1

[

4-1 SAR A4t

SARE AArgtel] og) Ao FFHE 4¥9

£ 2t By 39y B Z QU A4 % SAR 4

a0 —u—H-plane
—»— E-plane

—a— H-plane
90 —e—E-plane

(c) f=24 GHz
13 13 349 WA sid
Fig. 13. Measured radiation patterns.

Aol cjat Belero 2 08 A ()3 2ol 49
o
2
SAR = L= [y M

1397



BEEWREERHGE £ 185 F125% 001F 128

B 2. SAM FHIYAE 54
Table 2. Characteristics of the SAM phantom.
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Table 3. The corresponding ‘material parameters of the
designed handset.
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Fig. 14. Design of the handset.
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