
Novel Compact Uniplanar Printed CPW-fed M-
antenna 

 
Hailin Cao, Member, IEEE, Bei Hou, Qiaoyan Li, Fen Jiang, Weiguang Li  Yantao Yu and Lisheng Yang  

Key Laboratory of Aerocraft Tracking, Telemetering & Command and Communication (Ministry of Education),Chongqing 
University, Chongqing ,400044,China 

 

 
Abstract - A compact printed CPW-fed novel M-antenna is 

presented. The proposed antenna consists of an M-shaped 
radiator with CPW-feed. A parametric study on several 
geometrical parameters on its performance is provided to 
optimize the antenna. Hence, with the compact antenna size, 
two antennas for DCS1800 and 4G systems are achieved. 
Details of the design considerations are presented, and results 
of the fabricated prototype are discussed. 

Index Terms — M-antenna, DCS antenna, 4G antenna. 

I. INTRODUCTION 

With the increasing demand for portable wireless 
communication terminal, study on compact antennas has 
attracted much attention.  

The traditional planar-inverted-F antennas (PIFAs) have 
attracted interest in the portable device due to their compact 
planar geometry, easy impedance matching with good 
radiation efficiency [1-7]. PIFAs are resonating at 
approximately λ/4 resonant length. Stacked or folded 
shorted patch used to enhance the impedance bandwidths in 
[3] and [4]. In order to achieve multiband operation, slot and 
parasitic patch are used to obtain multimode resonance in [5] 
and [6]. In [7], a PIFA used as a coupled feed with a band-
notching slit for WLAN/WiMAX operation in the laptop 
computer. In [8], a rectangular folded planar radiator with 
slot PIFA was designed for GSM, DCS and PCS operation, 
but the antenna still in 3-D dimension. Moreover, slim 
profile has been a trend for the handsets, especially for the 
smartphones. 

We present in this paper two novel compact printed CPW-
fed printed M-antennas. The proposed antennas consist of a 
different M-shaped radiator with CPW-feed, respectively. 
The two antennas cover the DCS1800/4G are designed, and 
results of the fabricated antenna are discussed. 

II. ANTENNA CONFIGURATION AND DESIGN 

CONSIDERATION 

The schematic configuration of the proposed CPW-fed M-
antennas for DCS1800 and 4G applications is shown in Fig. 
1. The two antennas were fabricated and printed on a 1.50-
mm-thick F4BM substrate with relative permittivity of 2.55 
and a loss tangent of 0.001. To achieve 50Ω characteristic 
impedance, the width Wt1 of the CPW feedline is fixed at 

1.8mm, with a gap Ws of 0.2mm separated from the ground 
(see Fig. 1).  

 The difference between the two antennas is that one of 
the left parts of the M-antenna has a longer loaded branch 
using meander line and the other has a shorter one using two 
lump . The overall size of the two antennas is 25×20 mm2. 
The detailed dimensions of the proposed antennas are listed 
in Table I. 

 
(i)                                                      (ii)  

Fig. 1. Schematic configuration of the proposed compact M-antennas 

TABLE I 
GOMETRIC DIMENSIONS OF PROPOSED ANTENNA 

(UNIT: MILLIMETERS) 

L0 Lg Lt Lc1 Lc2 Lf Hf Ls L1 

0.5 11.4 8.0 2.8 2.2 17.5 2.5 1.0 6.4

Whf Wf Ws Wd a b c d e 

1.4 1.8 0.2 1.0 0.2 7.0 0.2 1.2 1.5

 
The proposed antennas consist of an M-shaped radiator 

and a CPW-feed. Different from the traditional PIFA 
(antenna iii) in Fig 2, which has the resonance at 3.48GHz, 
in the proposed antenna, the radiator is connected by the 
folded transmission lines. When the length of the radiator is 
increased, behaving a major factor to cause over strong 
inductive coupling, the resonant frequency of antenna is 
decreasing. As shown in Fig.2, the simulated resonant 
frequency of the proposed antennas exhibit a lower 
resonance at 1790 MHz (antenna i) and 2320 MHz (antenna 
ii), respectively. 
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Fig. 2. Simulated return loss against frequency for the proposed M antennas, 

and traditional PIFA. 

III. RESULTS AND DISCUSSION 

To demonstrate the validity of the design strategies, two 
samples of the proposed M-antennas were fabricated and 
measured. The photograph of the proposed M-antennas is 
shown in Fig. 3 (a). 

The measured results are surveyed by Anritsu 37347C 
Vector Network Analyzer (VNA) and extracted by 
MATLAB. The simulated and the measured reflection 
coefficient of the proposed antennas are compared and the 
results are depicted in Fig.3 (b). Although a minimum return 
loss level of 6 dB (VSWR = 3) is generally used for mobile 
phone antenna design, as depicted in the figure, the 
measured impedance bandwidth of the proposed antennas 
for a 7.36-dB reflection coefficient (VSWR = 2.5) is 1710-
1880 MHz and 2180-2630 MHz respectively. Better antenna 
return loss levels would improve the overall performance of 
a system since the reflected power level in transmission and 
reception is reduced. The comparison between the measured 
and simulated results in Fig.3 (b) shows some discrepancies. 
The discrepancies might be due to factors such as 
fabrication tolerances and material parameter uncertainty. 

 

 
(a) 

 
(b) 

Fig. 3. (a)Photograph of the fabricated antennas. (b)Simulated and 
measured S11 for the proposed M antennas 

IV. CONCLUSION 

Two compact single band printed CPW-fed M-antennas 
respectively for DCS1800 and 4G applications are presented. 
The proposed printed antennas have a uniplanar and simple 
structure and are easily fabricated on the same plane as the 
substrate so that the position alignment and circuit process 
are simplified. The proposed antennas consist of a radiating 
M radiator, by properly tuning the lengths of the left loaded 
branches, the resonant frequency can be controlled.  

For the two fabricated prototype of the proposed M 
antennas, the sizes are 4.3×17.5mm2 and 4.3×18.5mm2 

(excluding the solid rectangular ground), respectively. 
Moreover, although the antenna shows a simple structure 
and compact volume, they still cover the DCS1800 and 4G 
for operators with a VSWR better than 2.5. 
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