Sensors and Materials, 5, 6 (1994) 359-368
MYU, Tokyo

S & M 0150

Figures of Merit of Semiconductor
Integrated Magnetic Sensors

Nathalie Mathieu, Alain Chovet and Mourad Chertouk

Lab. P.C.S. (UA CNRS 840),
Grenoble National Polytechnic Institute,
E.N.S.E.R.G., BP 257, 38016 Grenoble Cedex, France

(Received July 12, 1993; accepted January 4, 1994)

Key words: integrated magnetic sensor, microelectronics, Si, GaAs, [11-V compounds, noise, sensitivi-
ty, resolution

Experimental results are presented concerning semiconductor magnetic sensors
directly compatible with microelectronics technologies. Noise and sensitivity charac-
teristics have been measured and are compared for different devices realized with Si,
GaAs and 1II-V technologies; relevant parameters (e.g., biases, device geometries,
technologies, materials) are discussed. Very good resolutions (0.150 4T /vHz) have
been obtained from both Si and GaAs devices.

1. Introduction

Various semiconductor magnetic sensors have been developed in the last decade
based on carrier deflection by the Lorentz force. Most of them can be realized with
microelectronics-compatible technologies in the ““smart sensor’’ perspective.

The main families of integrated magnetic sensors (with voltage or current output
signal) are reviewed after a brief recall of their physical principles of operation,
showing the important parameters (e.g., carrier mobility and concentration, dimen-
sions).

A recent trend is to investigate the new possibilities of GaAs technology and I1I-
V compounds (including heterostructures or pseudomorphic strained layers), in
order to take advantage of higher electron mobility (and possible lower noise level).

The aim of this paper is to present our experimental results on different struc-
tures realized with Si or I1I-V technologies in order to compare sensors and their
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