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ABSTRACT 

The main focus of the woik described in this thesis is to design a generalized, low cost re-

configurable smart sensor node for wireless sensor network applications. Sensor nodes are 

designed using the single chip architecture which has embedding communication device 

handling, data processing, transducer control functionalities and Transducer Electronic 

Data Sheets (TEDS) in a single core. 

FPGA (Field Progi-ammable Gate Array) provides, re-programmable, re-configurable, 

high performance, flexibility etc. capabilities with consuming low power. Xilinx Spar-

tan 3 FPGA family is selected as an implementation chip in this design. The Xilinx ISE 

Design Suite 14.1 is utilized as the developing tool with VHDL as the programming lan-

guage. 

IEEE 1451 family of standards defines a set of open, common, network-independent com-

munication interfaces for connecting transducers (sensors or actuators) to the network and 

it defines the TEDS structure. IEEE 1451.0 and 1451.4 standards are followed for this 

iniplernentation and TEDSs enable self- identification, self-diagnostics, self-description, 

location-awareness capabilities to the sensor node. As the proposed sensor node has these 

capabilities, it is referred to as a smart sensor node. 

As Zigbee protocol is popular as a low cost and reliable method with advanced networking 

capabilities, Zigbee is selected to establish the communication between the sensor nodes. 

xlv 



Abstract 
	 xv 

The proposed node is evaluated under two methods such as performance measurements 

and reliability of the reading. Performance of the data collecting node is evaluated  by 

using the results obtained by Xilinx tools and it confirms that the designed data collect-

ing node can perform up to 52.802 MHz clock frequency in Xilinx Sparten 3 FPAG. In 

order to measure reliability of the readings, parameter values are collected by connecting 

sensors to it and results are compared with standard reference and statistically, there is no 

significant difference between the standard meter values and the values collected through 

the data collecting node. 


