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A Printed Multi-band Slot Antenna
for LTE/WLAN Applications

Min-Chi Chang and Wei-Chung Weng*

Department of Electrical Engineering
National Chi Nan University
Puli, Nantou 54561, Taiwan
E-mail: weichung@jieee.org

Abstract—A multi-band printed slot antenna for applications of
Long Term Evolution and wireless local area network has been
designed. The proposed antenna operates at the quarter-
wavelength resonant mode by using two open-ended, U-shaped
slots to reduce the required antenna size. The proposed antenna
can excite the multi resonant frequencies to cover the operating
bands of LTE (700 MHz; 2600 MHz) and WLAN (2.45 GHz; 5.5
GHz). The antenna is compact with the substrate size of 46.8 mm
by 10.0 mm. Simulated results show that the proposed antenna
has good impedance bandwidth and good radiation
characteristics in operating bands.

1. INTRODUCTION

With the development of wireless communication systems,
the services of third-generation (3 G) communication could not
enough for people to use. Hence, Long Term Evolution (LTE)
[1], whose spectrums are 700 MHz (698 - 787 MHz) and 2600
MHz (2500 - 2690 MHz), has been developing to replace the 3
G system and has been receiving much attention recently [2]—

[5].

Since the wireless local area network (WLAN) has still
been using [6]-[9], antennas in mobile devices operating in
LTE and WLAN bands are desired. However, the design of the
multi-band antenna is a challenging task especially when the
size of the antenna is compact.

In this study, a multi-band antenna with two open-ended,
U-shaped slots is designed for the LTE and WLAN
applications. The proposed antenna operates at the quarter-
wavelength resonant modes while the size of the antenna is still
compact. Simulated and measured results show that the
proposed antenna can cover the spectrum of LTE (700 MHz
and 2.6 GHz) and WLAN (2.45 GHz, and 5.5 GHz).

II.  ANTENNA DESIGN

Fig. 1 shows the geometry of the proposed slot antenna.
The antenna is fabricated on an FR4 substrate with a thickness
of 1.6 mm, relative permittivity (g;) of 4.4, and loss tangent of
0.02. The proposed antenna consists of two U-shaped, open-
ended slots on the ground plane and a microstrip fed line. The
open-ended slot configuration is adopted to reduce the antenna
size required since it operates at the quarter-wavelength

SMA

y
Y3
z X
Fig. 1. The geometry of the proposed antenna.

resonant modes. In Fig. 1, the longer slot can excite lower
resonant frequencies while the shorter slot can excite higher
ones, hence, multi resonant frequencies are excited to form
wider impedance bandwidth at the operating bands by using the
proposed antenna configuration. The proposed slot antenna is
fed by a microstrip with the width of Wg and length of (Lw +
Lg). The microstrip is connected to a 50 Q standard miniature
adapter (SMA). Table I lists the dimensions of the proposed
slot antenna. The size of the antenna is 46.8 mm by 10.0 mm.

Fig. 2 shows the measured and simulated reflection
coefficients |S11| of the proposed antenna. The simulated and
measured results are obtained by a finite element method based
simulator, Ansoft HFSS and by a vector network analyzer,
Agilent 8753D, respectively. A reasonable agreement can be
seen in Fig. 2. The measured impedance bandwidths (-6 dB) of
the three operating bands are 30 MHz (4.2 %), 870 MHz (35.5
%), and 1320 MHz (24 %). Fig. 3 shows the simulated



_10,

_15 L

11| (dB)

_20 L

_25 L

i
" 'l -
A 4,
L) N
w 1 s
tlnl‘\“ f et
gy :

m— Simulated
= = = Measured

TABLE I. THE DIMENSIONS OF THE PROPOSED ANTENNAS.

(UNIT: MM)
Parameter L L1 Wi L2
Size 46.8 12.4 0.7 12.0
Parameter W2 W3 w4 Lg
Size 1.5 1.85 1.85 24.0
Parameter Wg Lw W5 W6
Size 1.1 14.0 0.5 9.0
Parameter W7 W8 Ws \Y
Size 0.9 0.9 34 10.0

-30 :
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Fig. 2. |S11]| results of the proposed antenna.

Fig. 3. Simulated radiation patterns of the proposed
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Frequency (GHz)

2oex

(b) 2.45 GHz

(c) 5.5 GHz

antenna.

radiation patterns in the x-z plane and in the x-y plane at 0.75
GHz, 2.45 GHz, and 5.5 GHz, respectively. The proposed
antenna has omni-directional radiation patterns in the x-z plane
at 0.7 GHz and 2.45 GHz. The simulated peak gains of the
proposed antenna are 0.28 dBi, 1.32 dBi, and 0.45 dBi at 0.75
GHz, 2.45 GHz, and 5.5 GHz, respectively.

III.  CONCLUSION

A printed multi-band slot antenna for LTE and WLAN
applications was successfully achieved. The antenna has a
compact antenna size of 46.8 mm by 10.0 mm. The antenna has
good characteristics of impedance bandwidths and radiation
patterns in the bands of interest.
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A Planar Log-periodic Slot Antenna for UWB Applications

Min-Chi Chang and Wei-Chung Weng*
Department of Electrical Engineering
National Chi Nan University, Puli 54561, Taiwan
E-mail: weichung@ieee.org

A log-periodic slot antenna for ultra-wideband applications is proposed as shown
in Fig. 1. The proposed antenna consists of a coplanar waveguide (CPW) line and
log-periodic slots. The proposed antenna is to be fabricated on a cheap FR4
substrate with the height of 0.8 mm, permittivity of 4.4, and loss tangent of 0.02.
The CPW line has four segments for wideband impedance match. The geometry
of the slots is determined by exponential curves, which can be achieved by
formulas of Xn+1 = 6Xn, xnt1 =oxn, Yn+1 = 6¥Yn, and yn+1 = oyn, where ¢ is
set to 0.7 in this study. The length of (X1 + Y1) is about half wavelength of the
lowest frequency in the band of interest.

Fig. 2 shows the measured and simulated |S11| of the proposed slot UWB antenna.
The two results agree well with each other. The measured [S11| shows that the
frequency range (|S11| below -10 dB) is from 2.9 GHz up to 11 GHz, which
covers the UWB spectrum (3.1 — 10.6 GHz). The simulated peak gain shows that
the proposed antenna has stable gain about 4.5 dBi in the UWB band. Therefore,
the proposed antenna is a good candidate for the UWB applications. Other results
such as design procedure, parametric study, current distribution, and radiation
pattern of the proposed log-periodic slot UWB antenna will be presented in the
meeting.
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Fig. 1. The geometry of the proposed log- Fig. 2. The measured and simulated [S11] of the
periodic slot UWB antenna. proposed antenna.
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