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Multi-channel high precision platinum resistance temperature

measuring circuit for cryogenic test
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( Beijing Institute of Aerospace Testing Technology, Beijing 100074 , China)

Abstract ; In cryogenic test like cryogenic propellant boil-off control test, a large number of high-pre-
cision temperature measuring points are required. As such, issues of conditioning-circuit deployment and
its cost, for the purpose of multi-channel measuring and disabling ineffective points, are most pro-
nounced. For this reason, a multi-channel platinum resistance temperature measuring circuit for cryogen-
ic test was realized here. A current source, an amplifying and filtering circuit and an interacting channel
control system based on ATMega328P and serial screen were designed. Multiple platinum resistors for
measurement were connected in series with a known reference resistor. All resistors were driven by a cur-
rent source. The influence of current source performance on accuracy was eliminated by comparative
measurement. Error analysis and experiments proved that the resistance measuring accuracy is 0. 05%.
The system can be widely used in cryogenic measurement systems in laboratory and testing field.
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Fig.1 Structure diagram of the temperature

measuring circuit
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Fig.2 Schematic diagram of the current source
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Fig.3 Schematic diagram of the relay control circuit
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Fig. 4 Flowchart of the measuring channel

configuration software
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Tab.1 Unadjusted error estimation of resistors

PR g RZE/ppm
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Tab.2 Unadjusted error estimation of current source
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Tab.3 Unadjusted error estimation of amplifying circuit
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Tab.4 Unadjusted error estimation of filtering circuit

R -2/ ppm
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Tab.5 Unadjusted error estimation of relays

REH fli il 2 1R2Z/ppm
AR SRl 50 mQ - 0.6 nA/100 mV 0.3
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Tab. 6 Result of simulation resistors test

- -
ﬁingﬂ %iﬁ;i) HEE/Q  FRHRE %
5 4.999 60 4.999 55 -0.0010
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20 19.999 4 20. 000 2 0.003 8
30 30.002 8 30. 000 5 -0.007 4
40 40. 001 7 40. 000 0 -0.004 3
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