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ISFET
 (Ion sensitive field effect transistor) theory
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Figure 1 a schematic of ISFET
The ISFET is a MOSFET field effect transistor in which the gate is directly brought into contact with the liquid of which the electrochemical potential (Nernst) imposes the gate potential.
	The oxide surface  is charged because of the dissociation equilibrium of the H+ ions:


[image: image3.emf]


SiOH ⇔ SiO− + H +



SiOH2
+ ⇔ SiOH + H +










SiOH

Û

SiO

-+

H

+

SiOH

2

+Û

SiOH

+

H

+



	[image: image4.jpg]Nt G
'VH*H\L at Hj’ H
WU Ko pr e e p g o N
ddd44éd g b ?/

SiOH Q—E'——‘»

S{O HJ' e—‘-(—i'a

Sio ¢+ HY

ol + 4






Figure 2 The reaction on the surface of gate
The change in surface charge induces a change in surface potential:
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In an ideal case, α = 1

=>
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ISFET (ideal)

In a MOSFET, in the linear regime (when VDS < VGS –VTH ), the source-drain current IDS is:
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β : factor depending on the geometry of the MOSFET
For an ISFET :
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E0 : Reference potential
VGS is the voltage applied to the reference electrode and E0 a potential which depends on the nature of the reference electrode and the gate oxide. Keeping the voltage VDS constant, we find:
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Figure 3
If we impose a constant current IDS by regulating the voltage VGS :
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=>
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In practice, the sensitivity is lower than 59 mV / pH because of the reactivity of the surface.
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Figure � SEQ Figure \* ARABIC �4�. ISFET from IMT-Neuchatel. 


p-well, n-channel ISFETs with Pt shields around the gates.


Gates of aluminium oxide ca. 50-53 mV / decade; working point near 0.


The normal operation mode is a source-drain potential of 0.5 V and a drain-current of 100µA.
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