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II PRODUCT DESCRIPTION 
Carbon nanotubes (CNTs) have attracted considerable interest due to 
their unique properties and vast potential in electronic applications. CNTs 
show sensitivity towards changes in local environment due to their large 
surface area and hollow geometry that make CNTs able to detect small 
concentrations of molecules, including industrial pollutant such as N02• 

The ability to monitor N02 in the air is important as this gas influences the 
growth of agriculture and causes respiratory problems. Recently, metal oxide 
semiconductor (MOS) and solid electrolyte (SE) sensors are used for gas 
detection; however these sensors operate at high operating temperatures. 
For this invention, direct golden orange dye was used as a dispersing agent 
for SWCNTs suspension in water. Uniform thin film was fabricated using 
vacuum filtration method with different concentrations of SWCNTs and 
transferred to glass substrate. This sensor operates at room temperature. 

II PRODUCT SIGNIFICANT 
• N02 is a toxic gas, can lead to adverse respiratory symptoms in humans 

and detrimentally influences the growth of agriculture. 
• Atmospheric concentrations of N02 lead to the formation of ground-level 

smog and acid rain. 

II SAMPLE PREPARATION 

SWGNTs suspensions 

SWGNTs thin film on glass 
substrate 

Rotary 
'--_-'I - pump 

Vacuum filtration 

AFM of bundled SWCNTs and dye functionalised 
SWCNTs 

W. Zhang; S. R. P. Silva, and S. J. Henley, AlP Advances 2, 032165 (2012). 

, NOVELTIES 
• Low cost and simple device fabrication. 
• Scalable and versatile solution production. 
• High efficiency and fast response. 

APPLICATIONS 
• Agriculture sectors. 
• Military purposes 

• Operates at room temperature. 
• Less sensitive to temperature fluctuation. 
• Long lifetime. 
• Good stability. 
• High selectivity. 
• Immediate operation after power loss. 
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Siti S. Mat Isa, S. J. Henley, IEEE Regional Symposium on Micro and Nanoelectronics Conference (RSM 2013). Malaysia, 25-27 September, 2013. 
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PRODUCT DESCRIPTIONS 

MOW-OCOMAnetworkutilizes Field Programmable Gate Array (FPGA), 
Fibre Bragg Grating (FBG) and optical switch as a code generator. 
MOW-OCOMA FPGA network offers parallel processing with fast 
optical switching at low cost. Many optical codes have been proposed 
for OCOMA network such as OCS, MFH and Hadamard, respectively. 
MDW code has good performance in terms of high cardinality, low 
optical received power at the receiver part and less complexity. The 
MDW-OCDMA FPGA network can be applied in various applications 
such as Electrical Vehicle (EV) Automotive, Aviation and Fast train 
industries. This product has a low Electromagnetic Interference (EMI). 

II NOVELTIES 
• Novel Modified Double Weight (MOW) Code. 
• New encoder-decoder design using FPGA board as code generator. 

• Simple code construction. 
• Large cardinality for permissible BER of 10.9• 

• High security of data transmission compared with the existing 
technologies . 

• Fast optical switching and low cost. 
• Easy implementation using an incoherent light source. 
• Compliance to Restriction of Hazardous Substances directive 

(RoHS). 
• Environmental friendliness: - Inmune to EMI radiation exposure for 

long haul transmission 

• Successfully developed MOW-OCOMA FPGA network prototype 
deSign. 

• MOW~OCOMA FPGA network has a great potential to become a 
part of optical communication transmitter and receiver system 
for OCOMA to be implemented in automotive and transportation 
industries. 

PUBLICATIONS 
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13 APPLICATIONS 
Electrical Vehicle (EV) Automotive Industry 
• Unlimited sensor applications. 
• Environmental conditions performance, Fig. 1. 

Fast Train 
• High capacity data transmission for high-speed internet access. 
• Wide bandwidth for wide area coverage, Fig. 2. 

Aviation 
• Offer high bandwidth and inherent security, Fig. 3. 
• Immune to EMI. . 
• Offer high speed internet services for passengers. 

Fig 1. EV Automotive Application. 

Fig. 3. Aviation Application. 
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Fig. 5. MOW-OCDMA FPGA Output W=4. 

Fig. 2. Fast Train Application. 

Fig. 4. BER Performance for Various 
OCDMA Codes. 

Fig. 6. MDW-OCDMA FPGA Output W=6. 
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