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The invention provides testing of a chemically-sensitive transistor device, such as an ISFET device,
without exposing the device to liquids. In one embodiment, the invention performs a first test to calculate a
resistance of the transistor. Based on the resistance, the invention performs a second test to transition the
testing transistor among a plurality of modes. Based on corresponding measurements, a floating gate voltage
is then calculated with little or no circuitry overhead. In another embodiment, the parasitic capacitance of
at least either the source or drain is used to bias the floating gate of an ISFET. A driving voltage and biasing

current are applied to exploit the parasitic capacitance to test the functionality of the transistor.
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The invention provides testing of a chemically-sensitive transistor
device, such as an ISFET device, without exposing the device to liquids.
In one embodiment, the invention performs a first test to calculate a
resistance of the transistor. Based on the resistance, the invention
performs a second test to transition the testing transistor among a
plurality of modes. Based on corresponding measurements, a floating
gate voltage is then calculated with little or no circuitry overhead. In
another embodiment, the parasitic capacitance of at least either the
source or drain is used to bias the floating gate of an ISFET. A driving
voltage and biasing current are applied to exploit the parasitic

capacitance to test the functionality of the transistor.
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