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(a)      (b) 

Figure 5.5: (a) Constellation of signals 1symbol carried 6 bits. (b) The output signals 

of the 64QAM modulator.  

 

 

5.4.2 Radio over Fiber (IMDD – Mach-Zehnder Modulator)  

 

 

The modulator signals are used to travel over medium of fiber by using 

Mach-Zehnder Modulator with a Laser light as carrier at the center server (head-end). 

The system shown at Figure 5.6, the RF signals modulated again to light source to be 

able to transmit over fiber medium. At the end of receiving access point which 

functions as Photonic Antenna contain photodetector PIN, a electrical band pass 

filter and a designed micro-strip patch antenna. The photodetector PIN convert back 

the RF signal from light source and pass to the band pass filter to filter out the 

unwanted signals and then connect to the antenna for wireless RF propagation. The 

simulated results are shows at Figure 5.7. By referring the result, the antenna works 

well on 2.44 GHz radio frequency.  
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Figure 5.6: Transmit RF over fiber and propagated at Antenna. 
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(a)      (b) 

 
(c)       (d) 

Figure 5.7: (a) modulated optical output. (b) received signal at photodetector PIN.  

(c) received signal after filter (d) propagated signal from antenna.  
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5.5 System on applying Photonic Antenna. 

 

 

After tested the successfully on transmit signals through fiber and radiated by 

antenna, the design of photonic antenna with transmit and receive function are been 

simulated.  

 

 

 
Figure 5.8: Design of Photonic Antenna with received signals. 

 

 

The imported antenna parameters in S1P tested and fully function in radiate 

out the signals, in here assume the signals radiated receive back to the photonic 

antenna and modulate with optical carrier to transmit back to the base center.  

 

 

Therefore the functions of photonic antenna are completely simulated with 

the signals transmit from base center to end user (downlink) and end user to base 

center (uplink). 
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The photonic antenna functions like current WLAN access point with simple 

circuits design and small size.  

 

 

5.6 Design with APD photodiode Photonic Antenna 

 

 

The Photonic Antenna now replaced the photodetector with APD photodiode, 

the result on the output generated are higher compared with PIN photodiode. The 

received spectrum showed at Figure 5.9. The results showed that by applying APD 

photodiode, it have the higher received signal power on the photonic antenna.  

 

 

  
 

 

Figure 5.9: (a) Received signals (APD) before filtered, (b) Received signals (APD) 

after filtered. 

 

 

 

 

 

 

(a) (b) 
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5.7 Final Design on Photonic Antenna 

 

 

The photonic antenna which includes photo-detector, optical modulator, 

micro-strip patch antenna and electronic circuits of filters amplifiers. The design of 

photonic antenna is depend on the requirement of performance and cost budget. 

Figure 5.10 shows the final design that proposes in this project. 

 

 

 
Figure 5.10 Photonic Antenna 

 

 

 The uses of PIN photodiode are cheaper compare uses of APD photodiode, 

although the APD photodiode have better performance. The optical modulator can 

uses direct-modulate laser source or Mach-Zehnder modulator. Mach-Zehnder 

modulator gives higher performance on modulates RF signals to optical, but it 

requires higher cost in fabrication. Although have many types of antennas choice, but 

the micro-strip antenna is a lighter and smaller choice. 
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Chapter 6  
 

 

 

 

Conclusion and Discussion  
 

 

 

 

6.1 Conclusion 

 

 

The Photonic Antenna is a device which integrated with photodiode detector 

(PIN or APD), filters, amplifiers, laser modulator, and antenna. As the device that 

propose to replace the conventional electronic equipments. The conventional devices 

need a lot of electronic circuit to function as switch and hub, for multiple access 

application. However the proposed Photonic Antenna with only simple components 

integrated will able to function as well as the processing of switch and hub did by 

center server.   

 

 

In this project, the target point is to replace the conventional wireless LAN 

using currently. The photonic antenna is able to receive signals from optical source 

and communicate with end-user. Besides also received signals from end-user and 

modulate to optical signals and communicate with center server.  
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From the design which presented at the design chapter, the photonic antenna 

is shown by OptiSystem™ in Figure 5.8 which integrated with the required 

components, and tested under current wireless LAN system. The designed antenna is 

a micro-strip patch antenna operated at 2.4 GHz. The aim of this project is to make a 

light device of photonic antenna, therefore the micro-strip antenna chosen.  

 

 

In this project shown the separately equipments to form a photonic antenna, 

but the improvement and more detail on the design to achieve the main objective of 

photonic antenna can be express in the chapter 3 Photonic Antenna, with more detail 

on manufacturing to produce the device. 

 

 

6.2 Future Works 

 

 

 The Photonic Antenna can be design to support multiple frequency bands, 

because the future applications of WLAN are using other unlicensed frequencies like 

17 GHz and 19 GHz [29].  

 

 

 The current WLAN system meet the peak data rate at 54Mbps, but this may 

increasing the data rate by applying the higher order of modulation techniques of 

data, example 128QAM and 256QAM,  for the future high speed broadband services, 

broadcast and TV services. 

 

 

 The system of photonic antenna explain in chapter 3.2 which may apply 

WDM (wavelength division multiplexing) with assigning difference wavelength to 

difference photonic antenna may help in increasing the capacity of higher amount of 

users. 
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