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Design and Implementation of Weak Signal Detection
System Based on MSP430
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Abstract: In order to overcome the difficulty and low accuracy of weak signal detection and realize the accurate and fast detection of weak
signal in the environment of strong noise, we design a weak signal detection system based on TI company’ s ultra — low power
consumption microcontroller MSP430G2553 according to the phase—locked loop detection principle. This system is composed of adder,
pure resistance divider network , weak signal detection circuit and display circuit, which is used to detect the amplitude value of weak sine
wave signal with known frequency under the background of strong noise, and display the amplitude value digitally. Weak signal detection
circuit is divided into measuring amplifier circuit, filtering circuit, multiplicative detection circuit and low —pass filtering circuit. Weak
small signal is extracted and its amplitude is detected. The whole system is of low power consumption, high precision and low cost with
simple circuit structure, which is convenient in portable devices. Experiment shows that the designed weak signal detection system
expands the range of the noise signal amplitude,improves the detection accuracy and the overall performance by more than 5% , while
keeping the error below 5% .
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