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Design of precision smart platinum resistance transmitter for ultra-low
temperature measurement
LIU Hui, ZHANG Yun, DONG Shuai
( Beijing Research Institute of Telemetry, Beijing 100076, China )

Abstract: With thel6-bit MSP430 CPU as the core, full-scale measurements including ultra-low temperature are realized
through the application of programmable gain analog-to-digital converter AD7715 connected to platinum resistance sensors.
With the self-calibration capability of the AD7715, the drift and error of the device are removed. The problem of temperature
accurate calculation is solved by the temperature-resistance function of different temperature segments. The experimental
results show that the smart platinum resistance temperature transmitter can be directly matched with the platinum resistance
sensors of different temperature segments. With the calibration parameter set of the sensor, the error caused by the universal
sensor characteristics is eliminated and higher accuracy is obtained.
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Fig. 1 Platinum resistance ultra-low
temperature characteristics
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Table 1 Nonlinear error of platinum resistance
Tk 3 L2 etk iR 22 E
0C~100C 0.4% 04C
0C~200C 0.7% 1.4C
0C~500C 2.0% 10C
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Table 2  Platinum resistance sensitive
element temperature error

) 3l 3 A gtk B Zoutf
(C) MR (C)  PEIRZE (C)
~200 +0.55 +1.3
~100 +0.35 +0.8

0 +0.15 +0.3
100 +0.35 +0.8
200 +0.55 +1.3
300 +0.75 +1.8
400 +0.95 +2.3
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Fig. 2 Intelligent platinum resistance temperature converter system
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