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Automated High—Precision Measurement System for Voltage References and Bias Circuits
Chang Hao

School of Electrical and Electronic Engineering, Southern University of Science and Technology, China Guangdong
Shenzhen 518055

Abstract: This paper presents an automated high-precision measurement system for multi-channel voltage references
and bias currents, developed for the Reference Voltage & Current board interfaced via mini-PCIE. The system integrates
an ADS1256 24-bit delta-sigma ADC with an ADR4550 buried-Zener voltage reference as the core digitization chain, and
employs INA240A3 current-sense amplifiers with 0.1 Q four-terminal Kelvin shunt resistors for sub-pA current detection.
A synchronous multiplexing array of four CD4051 analog switches, driven by three Raspberry Pi GPIO lines, performs
automated sequential polling of ten voltage and ten current channels. The hardware enforces analog/digital domain partitioning
with star single-point grounding, and adopts a two-stage regulation architecture (TPS7A4700 + ADR4550) to suppress supply-
induced noise.
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