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Abstract
In this paper, we propose a design of compact square microstrip 
patch antenna (CSMPA). The substrate height is doubled so the 
effective dielectric constant is changed and it shifts the resonant 
frequency to lower side and makes the compact antenna.  The 
size reduction of about 36.6% compared to the actual area 
required to resonate at 5.4GHz. The bandwidth 560MHz with 
respect to center frequency 5.46GHz which covers wireless 
bands such as WLAN bands. The percentage bandwidth of 
10.25% and the average gain of 3.5dBi are achieved. 
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I. Intrucuction
The main aim of next generation wireless communication is high-
speed networking service for multimedia communication. The 
need for wireless broadband communications has increased 
rapidly in recent years demanding quality of service, security, 
handover, and increased throughput for the wireless local area 
networks (WLANs). The most important high-data-rate wireless 
broadband networking systems for next generation wireless 
communications are European Telecommunications Standards 
Institutes (ETSI) High Performance Local Area Network type 
1 (HIPERLAN/1), and High Performance Local Area Network 
type 2 (HIPERLAN/2) which uses the frequency bands 5.150 
GHz– 5.350 GHz and 5.470 GHz 5.725 GHz [1]. 

A. HiperLAN Features

• Range 50 m
• Slow Mobility (1.4 m/s)
• Supports Asynchronous and Synchronous Traffic
• Sound 32 kbit/s, 10 ns Latency
• Video 2 Mbit/s, 100 ns Latency
• Data 10 Mbit/s 
HiperLAN does not conflict with microwave and other kitchen 
appliances, which are on 2.4GHz. 

B. HiperLAN/1
Planning for the first version of the standard, called HiperLAN/1, 
started 1991, when planning of 802.11 was already going on. 
The goal of the HiperLAN was the high data rate, higher than 
802.11. The standard was approved in 1996. The standard 
covers the physical layer and the Media Access Control part of 
the Data Link layer like 802.11. There is a new sub layer called 
Channel Access and Control sub layer (CAC). This sub layer deals 
with the access requests to the channels. The accomplishing 
of the request is dependent on the usage of the channel and 
the priority of the request.

C. HiperLAN/2
HiperLAN/2 functional specification was accomplished February 
2000. Version 2 is designed as a fast wireless connection for 
many kinds of networks. Those are UMTS back bone network, 
ATM and IP networks. Also it works as a network at home like 

HiperLAN/1. HiperLAN/2 uses the 5 GHz band and up to 54 
Mbit/s data rate. The physical layer of HiperLAN/2 is very similar 
to IEEE 802.11a wireless local area networks. However, the 
medeia access control (the multiple access protocol) is Dynamic 
TDMA in HiperLAN/2, while CSMA/CA is used in 802.11a.
The modern wireless communication systems require the 
antennas for different systems and standards with characteristics 
like compact, broadband, multiple resonant frequencies and 
moderate gain. Because of many attractive features, microstrip 
patch antennas have received considerable attention for 
wireless communication applications [2–8]. There is need of 
bandwidth enhancement, size reduction, gain enhancement 
are the major challenges in microstrip patch antenna for 
modern mobile and wireless communication systems. Many 
research groups are working on the above specified fields using 
different techniques such as defected ground structure (DGS), 
defected microstrip surface (DMS) and metamaterial antennas 
to make very  compact, wideband, high gain patch antenna to 
meet the today’s requirements.

In this paper we propose a design of compact square microstrip 
patch antenna using FR4 substrate with thickness of 3.2mm to 
cover Hiper LAN/1 and HiperLAN/2 which uses the frequency 
range of 5.125GHz to 5.350 GHz and 5.470GHz to 5.725GHz. 
the SMPA has a size reduction of 36.65% compared to the 
actual size required to resonate at 5.4GHz.

II. Antenna Design
The antenna is fabricated using FR4_epoxy substrate with 
dielectric constant εr = 4.4 and the thickness of 3.2mm is 
considered. The dimensions of the patch such as length 
and width are calculated by using the formulas given in [1] 
considering the thickness of the substrate is 1.6mm, the length 
= 12.68mm and width = 16.9mm and the probe position is 
optimized from the simulation, the antenna is resonating at 
5.4GHz with very narrow band and it is not covering both bands. 
Now we increased the thickness to 3.2mm and it is resonating 
at 5GHz with improvement in bandwidth and then to relocate 
the resonating frequency to 5.4GHz we reduced the length and 
width to 11mm by optimization, now the antenna satisfies the 
HiperLAN/1 and HiperLAN/2. 

 (a)                      (b)

Fig.1: The Side View of CSMPA, The Top View of CSMPA

So the size of the SMPA is reduced by 36.65 % this makes the 
Compact Square Microstrip Patch Antenna (CSMPA). SMPA and 
fabricated SMPA are shown in Fig.1. (a) and (b).

The Compact Square Microstrip Patch Antenna (CSMPA) for 
HIPERLAN/1 and HIPERLAN/2 Wireless Bands
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III. Simulated and Measured Results
The simulation is done using EM simulator, the results shows 
that s11 at resonating frequency is -40dB with the enhanced 
bandwidth of 10.25%. The fabricated CSMPA is measured using 
a Agilent’s E8363B network analyzer at Thaigarajar Advanced 
Research Centre (TARC) in Madurai. The measured results show 
a good agreement with simulated results and it is as shown 
in fig. 2. The bandwidth is enhanced to cover HiperLAN/1 and 
HiperLAN/2 bands, the percentage bandwidth at -10dB with 
respect to centre frequency of 5.46GHz is of 10.25%. There is 
a good input impedance match is observed over the operating 
frequency of CSMPA.

 
Fig. 2: Comparison of simulated and measured S11 of 
CSMPA 

Fig.3 : Impedance Match

The radiation pattern of CSMPA showing the E and H plane co-
pole and cross- pole is shown in fig 4 for various frequencies. 
The broad side radiation is observed and the cross-pole of E 
and H plane are low that is around -20dB. The overall average 
gain of CSMPA over its operating frequency is of about is 3.5dBi. 
The important property of any antenna is VSWR in our CSMPA 
also we achieved VSWR < 2 over the operating frequency. The 
dimensions and some parameters are tabulated in the table 
given below.

Fig. 4: Voltage Standing Wave Ratio (VSWR) of CSMPA 

Fig.5 Radiation Pattern at 5.2GHz, 5.4GHz, 5.7GHz

IV. Conclusion
In this design we used effectively the DGS to improve the 
bandwidth and reduce the size of the patch to make compact 
antenna. There is good agreement between simulated and 
measured result of reflection coefficient (S11) parameter. We 
achieved the size reduction of 36.6% so we can call this as a 
very compact antenna as CSMPA. The Agilent’s E8363B network 
analyzer is used to measure the S11 and all the parameters 
and dimensions are tabulated in table 1.

Fig.6: Top and bottom view of Fabricated CSMPA  photos.
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Table 1: Dimensions of CSMPA
Dimensions of CSMPA
Patch Length 11mm
Patch Width 11mm
Ground Plane  Length = 
Width 

22mm

Height of the substrate 3.2mm
S11 -25dBi
BW 560MHz
%BW 10.25%
Gain 3.5dBi
Size Reduction 36.65%
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