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A programmable gain amplifier for Hall sensor
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Abstract; This work presents a high linearity programmable gain amplifier(PGA) for Hall sensor. The
PGA contains a two-stage structure: the first stage is an open-loop programmable amplifier based on
symmetrical operational transconductance amplifier, which enables gain control and high response
speed; the second stage is an instrumentation amplifier, which achieves extremely high common-mode
rejection radio(CMRR). To achieve a constant gain over a wide temperature range of —40 °C to
140 °C, the resistance of Hall devices with a positive temperature coefficient is used as the loads of the
first stage to compensate for the temperature variation of input signal from Hall plates, and a high-or-
der temperature compensation is introduced to further reduce the temperature drift of sensitivity at
high and low temperature ranges. To accommodate a wide input signal range, a single-pin program-
mable fuse trimming circuit is introduced to adjust the gain of the PGA. This work was designed and
simulated in GF 180 nm BiCMOS process. The post-simulation results show that the gain range of
PGA is from 46. 4 dB to 65.5 dB, and the range of the sensitivity can be controlled from 1.5 mV/G
to 15. 8 mV/G. The linearity error is below 0. 40% and the temperature drift of sensitivity is below
0.30% in the operation temperature range of —40 ‘C to 140 C.
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