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ABSTRACT

This work intreduces two orginal entirely—integrated
CMOS magnetodetectors which are based on carrier heating
phenomena associated with the short channel MOSFET devices.
The first ic based on hot carrier injection from the MOSFET
channel into a splitted U-shaped floating gate. The other is
based on hot carrier injection into the substrate and the
collection of these carriers by two seperate Hall drains. The
generral approaches to the proposed magnetaodetectors are
related to the resultant magnetic lorentz force (Hall effect,
magnetorecsistance effect, carrier deflection). This magnetic
lorentz force is produced by the applied magnetic field to be
measured. Theory, design considerations, modeling, simula~—
tion and experimental results have been inculded. A new and
ver'y precise technique employs a MDS transistor which 1is
forced to operate in its weak inversion region of operation.
In this case the channel cuwrent varies exponentially with
the gate to source voltage and the power consumption ie very
low. These proposed magnetodetectors are characterized by the
following features:

a) WVery high sencitivity (40 times oreater than that

which have been already proposed in Literaturez).
b)Y Very wide dynamic range of measurement (10 to

10 Ty,

c) A single 5v power supply ie needed.

A
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e) Compatible with recent IC secalling—down trends.
)  Automatic scale changing can be provided.

q) Controlable detector sencsitivity.

These mangetodetectorse are very needed for the

following applications @

a) Determination and acquisition of the recombination
parameters related to the volume or the surface of
polcryetalline silicon.

b} Frediction of anisotropy in thin films.

€} Ocean and air navigation.

d} Detection of radistion leakage and

e} FRealization of multilevel digital circuite.

A new circuit configuration for & frequency comparator
FC, tc be used for detecting the polarity of the applied
magnetic field, is also introduced. This frequency comparator
ig characterized by the following advantages 3

a) Integrated in MOSFEY techmnology on & single chip.

b)Y Competible with VLS] implementation.

c) Very good linearity.

d) MVery wide dynhamic range of operation.

Theory, principle of operation, modeling, simulation

and experimental resulte related to the proposed {freguency

comparator are aslso involved.
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our simulation and experimental results show that the
sensitivity and the dynamic range of measurement of the

proposed magntetodetectors are dependent on device ageometry,

biasing conditions, doping profile and surface doping level.
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Magnetic—-to-frequency convertor.
Low-lLevel current-to-frequency convertor.
Control gate of MOSFET device.
Classical magnetiodiode,
Complementary MOS.
Chemical vapor deposition.
Differential amplification magnetic sensor.
Dual drain magnetodetector.
Epitaxial Silicon Films on Insulator.
Freguency comparator.
The magnetodetector output frequancy.

The output freguancy of CFCI.

The output freguancy of CFCE.
Floating gate of MODSFET device.
Hot-carrier gate-current based magnetodetector.
Modified version of HCG magnetodetector.
Metal —oxide~semicenductor.
The freguency controlled resistor.
Silicon on saphire.
Uni junction transistor.
Vol tage—-to—-current converter.

Very large scale integeration.
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