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giant magnetoresistive (GMR) sensors that were incorporated into the MSR-2 chip. The architecture, operating mode, and many
of the internal characteristics of the GMR sensors were taken into account. The MSR-2 was designed to function as a fast digital
sensor, with a resolution of up to 1 MHz. \[[@CR17]\] We used two MSR-2 chips of identical architecture, one of which was
fitted with an artificial shutter in front of the sensors. The objective was to test the idea that an artificial shutter can be exploited
as a photodetector. The measurements were made with the sensors in a typical sampling mode at a sampling frequency of 5 MHz.
The response time of the shutter is on the order of 10--100 ns. A typical voltage output of the AMR sensor is 1 mV. The
modulation amplitudes of the analog signal amplifiers are up to several volts; however, in this case, we applied a modulation
frequency of 1 MHz. The AC amplitude was set to 4 mV. The results of the measurements are shown in Fig. [5](#Fig5){ref-
type="fig"}. The voltage was measured every 0.5 μs. The sensor signal was square-wave modulated, with an alternating AC
amplitude in the range of 1--4 mV. The sweep period was 100 μs. The open shutter was in the active state for approximately
4--5 μs and was turned off, which resulted in a reduced voltage output. The best signal-to-noise ratio and lowest noise was
observed when the amplitude of the signal was 4 mV. The sensor signal was rectified and amplified by a factor of 45: this
resulted in an increase in the noise of the detection system by 20 times, but at the same time, 570a42141b
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