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ABSTRACT

This study presents a concept on wireless eneegsinission using microstrip antenna pairs. Micipstr
antenna is chosen in its implementation in wirelesergy transfer application primarily due to its
characteristics: Its ease of analysis, fabricatiod their attractive radiation characteristics. dagcome of
this research is the fabrication of two microstiiiennas with resonant frequency of 1.94 GHz abhd5Hz
respectively. The performance and the power gaiedch of microstrip antennas which act as thesinitter
and receiver respectively were evaluated withitagedistance. The limitations of the experimenivef as the
possible solutions in increasing system efficieaoy being discussed. Experiment shows that theostiipy
antenna with a lower resonant frequency perforrtiettia long distance wireless energy transmission.
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1. INTRODUCTION need to consider the configuration of the array @&nd

. . _ complicated when fabricating the antenna. ChanglLzawl
~ Nowadays, the usage of electronic devices is(2010) total 8 Franklin array elements and totalpggch
increasing exponentially. Electronic devices likaast elements were used in Franklin array antenna.
phones, laptopiPad andiPod are gradually becoming a Others than using antenna and array, (Pengl.,
need for everyone. All th_ese electronic dewcesmgle_nd a  2011) use a different way which is using electroneiig
charger. Due t(t) tge_ rap||d rur:houthof batte[]yl, V&Y 4nd resonance magnetic coupling method. This cancep
inconvenience to bring along the charger while hgnd was based on the interaction of two resonant abject

longer period of roaming . The inevitable weaknes s -
todgy’sptypical charger ?s the power cord. It ishea which IS capablg to maximize the energy tr_ansfdsre T
messy and does limit the mobility in powering the system is supplied energy to oscillate at its rasbn

devices (Ywet al., 2011). Therefore, a wireless charger is frequency. The limitation of using this method vibe
needed to solve this problem (Lin, 2011). range of the transmitter and receiver can onlyqguarfin
Some current research on dealing with this issue isa very short distance.
like following. Chang and Liao (2010) the method of  Yoon and Ling (2012), the design electrically small
develop a rectenna using high gain franklin arrag wsed  Folded Cylindrical Helix (FCH) antennas had been
as the receiver antenna. The resonant frequendyisi®e4  implement and discuss. The resonant frequencyhier t
GHz. The disadvantage of usikganklin array is that we  antenna to operate was 200 MHz. This antenna was
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design for long range application therefore a lower project. Difference sizes and shapes of microstrifenna
resoant frequency was uséthe diameter and height of will operate at different resonant frequency.
the antenna are chosen to be approximately eqdadren The mismatch of the resonant frequency will result
confined to a maximum dimension of 10.5 cm. The a drop in performance. On the other hand, impedance
number of turns (1.25-turn) and the number of afhhs matching does play an important role in energy
arms) are chosen. One of weakness for this tecanigutransmission two port networks. So, the matchinghef
was multiple transmitter are required ion ordead¢bieve  impedance between the system and the antenna is
a stable power transfer efficiency (PTE) region. equally important. This will affect the performanoé
Another method was using Two Folded Shorted Patchthe antennas. Once you done your designing proeedur
Antennas (FSPA) for outdoor RF energy harvesting inyou can simulate and see the frequency responteeof
powering wireless soil sensor network (Sinal., 2010). antenna. Repeat the designing steps until the aatget
The technique used was RF energy radiated from ahe desire resonant frequency.
controlled transmitter is capture by a receivereana After checking all the waveform and the frequency
which attached to each wireless sensor node. Teggn and make sure the antenna meets the desired
received was then converted to DC voltage throuyiep specification, then can move to next stage which is
conversion circuit in order to power up the senddre  fabrication of microstrip antenna. Before going the

antenna consist a large ground plane size whicreritak fabrication laboratory, another step is needed khsc
not practical for intended application. drawing the correct size of microstrip antenna gighre

mention about th&riis transmission equation. The Friis {ransparency paper. Before put into UV exposure
transmission equation is used in telecommunicationsMachine, make sure that the transparency paper must
engineering, it enable us to calculate the poweeived cooperate with negative dry film photo resist shestick .
under idealized conditions when given another amten H9Nt t0 PCB. This UV exposure method usually use i
some distance away transmitting a known amount of aPrication of antenna due to the antenna requiredise
power. We can increase the transmitting energy C)rfabrlcatmn in order to achieve its desired designe

shorter the distance between transmitter antenmh anfrequency. So the normal ironing or laminated mésho
. . . on PCB must be avoided because it will easily edpan
receiver antenna in order to power up receive powe

'the copper in the PCB. The expanded part of thgeop
(Casanov&t_al.,_ 2009). . . _ will cause the difference between the simulatiomt pa
The objective of this project is to study the \hich done before so it will gradually affect the
characteristic of microstrip antenna and design anperformance of the antenna. After the UV exposure
antenna pairs used for power transmission andviegei  process then can move to etching process. Whetheall
purpose. Common used frequencies were being selecteprocess is finish then the microstrip antenna aasdid
and become the research interest in this project. as fabricated successfully. Network analyzer isduse
Microstrip antenna transmitter and receiver are evaluate the frequency response of the fabricated
needed to implement to solve all the problems¢hate  antenna. Every antenna which successfully fabricate
inconvenience to human being. In this study, resbna must be tested using the network analyzer in otder

frequency 1.9 GHz to 2.45 GHz will be selected to verify the performance of the antenna happen.
implement the project. Two pairs small size micripst

antenna with resonant frequency of 1.9 GHz and 2.452.2. Size of Antenna
GHz will be designed and implemented (Heikkinen  pierent size of antenna will have different reaoh
and Kivikoski, 2001). The transmitting power was 10 frequency (Gohet al., 2012). Figure 1 show the
:jnW_. We will furthefr tﬂlscus_s thte_ met?od a'}d comparison between the antennas consists of lower
te5|gn|_rt'1tg Pprocess o € microstrip antenna 1or ogonant frequency (1.9 GHz) and the higher frequen
ransmitting energy. (2.45 GHz) which design using AWR Design Environtmen
From theFig. 1 we can see that the comparison within
2. MATERIALSAND METHODS the size from two different resonant frequencyatricated
microstrip antennas. The size for the microstripeama
2.1. Methodology with resonant frequency equal to 1.9 GHz is lathan
In order to design an antenna which can operatkein  microstrip antenna with resonant frequency equa.4b
desire frequency, AWR Design Environment is chasen GHz. By increasing the size of microstrip antersyalower
be the design platform for the microstrip antenmattfis down the resonant frequency of microstrip antenna.
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Fig. 1. Microstrip antenna design using AWR design enviromime

Fig. 2. Fabricated microstrip antennas

In order to get the best resonant frequency fontioeostrip antennas. They were evaluated using network
antenna, we can do more simulation by using AWRdbes analyzer. The actual result showed some deviation i
Environment software. frequency as compared to the simulation result. The
From Fig. 2 we can seen that larger size antenna isfésonant frequency is 2.5 GHz féfig. 5 and 6.
corresponding to the resonant frequency of 1.94 GHZMeanwhile, it is showing a frequency of 1.94 GHz fo

while smaller size antenna corresponding to thenast Fig. 7and 8.
frequency of 2.5 GHz. 2.4. M easurement
2.3. Frequency Response of Antenna Sweep values of distance were performed starting 3

] cm to 30 cm during the measurement process. The
Figure 3 and 4 shows the frequency response graph reading is taken repeatedly up to two times in otde
of microstrip antenna resonant frequency 2.45 Ghtt a get the average reading of the output. This is sehe
1.9 GHz which is simulated using AWR Design high frequency transmission might be affected bisao
Environment. and other outside frequency disturbance. In oraer t
Figure 5-8 shows the operating frequency carry outthe measuremeviaunix Lab Bricks and Mini-
response graphs for the fabricated microstrip Circuit USB Power Meter were used in this project.
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Fig. 3. Microstrip antenna resonant frequency at 2.45 GHz
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Fig. 4. Microstrip antenna resonant frequency at 1.9 GHz
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Fig. 5. Transmitter antenna with operating frequency L#&-2.51 GHz
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Fig. 6. Receiver antenna with operating frequency 2.48 @i33-GHz
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Fig. 7. Transmitter antenna with operating frequency G#iz-1.95 GHz
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Fig. 8. Receiver antenna with operating frequency 2.46 @134-GHz

Fig. 9. Measure for power received from 3cm to 30cm
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Fig. 10. Comparison power received between two differemufencies (1.94 GHz and 2.5 GHz)

This Vaunix Lab Bricks can generate from 1.6 GHz 4. DISCUSSION
up to 20 GHz and the able to generate maximum 10 mW
of power. The signal generator consist of a SMA  This part will discuss about the relation betwelea t
connector which can be feed with the connection Ofpower received by each antenna pair and its ralaiio

microstrip antenna which using the same SMA gjstance increment. Relation of power versus dégtan
connector. It was set to generate the frequency ayas plotted as shown Fig. 10.

measured by using network analyzer for the antenna  prom the result we can seen that resonant frequency

]E)airs. Frequency of l'94 %sz 5W£238Hused on |%errof 2.5 GHz had a better performance than resonant
requency antenna pairs an ' Z was use Ol‘frequency of 1.9 GHz in a shorter distance. Howgever

another. Maximum power of 10mW was used for with the increasing distance resonant fregency .&f 2
transmission and its received power was measuretieoy GHz shows a large amond of bower loss in the radiat
USB power meter and displayed on computer screen. g g otp

Figure 9 shows the experiment set up for the measurement.PrOC€ss- In the other hand, the_povyer received from
resonant frequency of 1.9 GHz is higher compare to

resonant frequency of 2.51 GHz when the distance
3.RESULTS increase. From the comparison above, we can saw tha

From theFig. 10 above, we can clearly see that with the lower resonant frequency 1.94 GHz was able to

the increment in the distance, the power receiveéhiey travel for a longer distance compare with resonant

microstrip antenna is decreased exponentially. Wthen  frequency at 2.5 GHz.

distance increase from 3 cm to 4 cm, the energgivec In fact, the signal will not travel in straight &nof

by using 2.5 GHz resonant frequency is higher th&d sight. Instead, it will deflect while the distanisefurther

GHz resonant frequency. The highest power receyed  from the transmitter. If the receiver is moved by

resonant frequency 2.5 GHz was 1.062 mW and forfy|iowing the path of the signal travels, then treergy

power received by resonant frequency 1.94 GHz wasigqeived will be much higher. Some of the reasbas t

0.95 mW. However, when the distance keep increasingC ‘o ;
an affect this wireless energy transfer for exanmuise
from 5 cm tol0 cm, the resonant frequency 1.94 GHZand other frequency source might highly affect the

was carry higher power compare with resonant S . . )
frequency 2.5 GHz. The energy received by resc)I,]‘,Jlmperformance of this microstrip antenna pair. Byéase

frequency 2.5 GHz was 0.096 mW and energy received€ fransmitting energy and carry out the experirirea

by resonant frequency 1.94 GHz was 0.131 mW. Thefoom with anechoic chambers can help to improve the
power received by the microstrip antenna with rason  efficiency of the system performance. Anechoic

frequency 2.5 GHz and 1.94 GHz approximately etmial chambers can help suppress any reflections thdt cou

zero after 25 cm and 27cm respectively. disturb the measurements of antennas.
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