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Research on the Physical Output Resistor Intelligent Output System

ZHU Xiaoming', LU Xindong', GUO Meiyu', JIANG Tao’, SUN Juntao'
(1. Henan Institute of Metrology, Zhengzhou 450008, Henan, China;2. Quality Technology

Supervision, Inspection and Testing Center of Xinxiang, Xinxiang 453700, Henan, China)

Abstract: In order to solve the problem that the resistance of the physical resistor output can only be
implemented manually, an intelligent control system was designed to realize the digital output of the resistance of
the physical resistor. A plurality of four-terminal standard resistors were connected in series in a certain order, and
the principle characteristics of the four-terminal standard resistors were used. All series resistors shared a pair of
potential terminals, and each of the resistors had a current output terminal on the left and right sides. The relay
control switch was connected to the current output terminal, and the opening and closing of the relay were controlled

by the system to realize different combinations of the resistor outputs. The system includes the verification of stable

performance, high accuracy, good real-time performance, wide application range and good test operation.

Keywords: intelligent output; physical resistor; four-terminal measurement; relay; current terminal; potential
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Fig.1 Schematic diagram of wiring resistance
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Fig.2 Schematic diagram of plug resistance box
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Fig.3 Schematic diagram of switched resistance box
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Fig.4 Schematic diagram of four-terminal standard resistor
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Fig.5 System block diagram
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Fig.6 Schematic diagram of resistors
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Fig.7 Schematic diagram of relay circuit
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Tab.1 Results of comparison method
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Tab.2 Results of traceability method
FRARAE/ mQ WA/ mQ TRAB AR X R 2/ Y%
100 100. 04 0. 04
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400 400. 09 0.022
500 500. 09 0.018
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