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ABSTRACT: 

     ISFET, ion sensitive field effect transistor, is an electrochemical sensor that detects ionic 

concentrations in the material. Those detected ions will results in a change of the threshold 

voltage (Vth) of ISFET.  The ISFET that was chose for this research was a PH ISFET sensor. 

The changes in Vth of ISFET will be interpreted by a read-out interfacing circuit (ROIC) that is 

called CVCC, constant-voltage constant-current.  The circuit will show the changes of Vth as 

variations in the output voltage (Vout). In order to measure the Vout from ROIC, it is connected 

to a microcontroller based-system that measures the output voltage though a voltmeter 

Temperature and time is calculated using different sensors. The softwares used were LTspice for 

simulation, Proteus and Arduino microcontroller. The ROIC was tested under different 

parameters value of the circuit. Some parameters had an effect of increasing or decreasing on the 

output voltage from ROIC. The ISFET sensor itself had been investigated under different 

conditions. It was observed that ISFET is affected by temperature and its fabrication 

characterization 





Chapter 1 

Introduction 
 

1.1 Background 
 

     Every specialization has its own benefits to the society. The more time passes, the more 

developments are seen and the more technologies are invented. The reason are to make the world 

a better place and less difficult to live on, and to improve the production of this world. The 

developments involve all aspects of life that is made by different researches in different fields 

such as agriculture, biomedical, industrial and others. A recent research was based in improving 

an electrochemical sensor that is named ISFET. It is an electrochemical sensor that produces an 

electrical response according to ionic concentration in an electrolyte solution by detecting the 

ions activity in it. ISFET basic structure comes from CMOS technology. ISFET has an advantage 

which it can be modified to detect different ions. In this research the ISFET chosen was the 

ISFET to detect PH level. The detections are made though the structure of ISFET as will be 

explained later. The selectivity of ISFET to response to different ions is made through a 

membrane that is sensitive to ions [1]. Because of the detected ions that originally are charges, 

the threshold voltage (Vth) of the ISFET will be changed and thus it will affect the flow of the 

current from Drain of the ISFET to the Source. Therefore, the ionic concentration cannot be 

measured directly due to other parameter changes beside Vth. In addition to that, the Vth 

changes are too small and needs an accurate reading. By connecting ISFET to readout interfacing 

circuit (ROIC), the changes in the Vth only will be observed by the output voltage from the 

ROIC. The circuits provide biasing for ISFET sensor as well. The ROIC chosen is constant 

voltage constant current (CVCC). The CVCC circuit operates in observing the changes occurred 

on ISFET according to ionic activity and avoiding affecting other parameters in the circuit.  

However, Vout from CVCC circuit is in an analog output and it needs a voltmeter device to 

measure it or an oscillator to show its waveform. To get over that, the Vout from CVCC circuit is 

connected to a microcontroller specifically Arduino Mega 2560 to measure Vout. However, Vout 

will pass through a voltmeter circuit first and the result will be shown on LCD. The 


	102957
	102957001
	Thesis
	Chapter 1
	Introduction
	1.1 Background
	1.2 Problem statement:
	1.3 Objectives:
	1.4  Scope of work:
	1.5 Significant of study:
	Figure 1.2 pH level in the human body

	Chapter 2
	Literature Review
	2.1 Introduction of ISFET:
	2.1.2 ISFET structure:
	2.1.2 ISFET operation:
	2.1.3 ISFET timeline:

	2.2 PH level:

	Chapter 3
	Methodology
	3.1 Flow chart of the project
	3.2 Readout interfacing circuit
	3.2.1 LM334
	3.2.2 LM307
	3.2.3 Variable resistor:

	3.3 Ardduino Mega 2560 Microcontroller
	3.3.1 Voltmeter
	3.3.2 RTC
	3.3.3 LM35
	3.3.4 LCD


	Chapter 4
	Interfacing Circuit
	4.1 Circuit operation:
	4.2 Simulation:
	4.3 Results and Analysis:
	4.3.1 Simulation:
	4.4.2 Hardware:


	Chapter 5
	Microcontroller based system
	5.1 Voltmeter circuit and testing:
	5.2 Temperature sensor and testing:

	Chapter 6
	Conclusion

	102957 appendix001

	102957



