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Development of a high-precision, high-resolution data logger thermometer as an alternative to
the Beckmann thermometer using micro:bit and its use in student experiments (Faculty of
Education, Chiba University) OHideko Hayashi, Ken-ichi Tozaki

Beckmann thermometers were used in the precise measurement of temperature changes.
Beckman thermometers were capable of reading down to 0.01°C on the scale, or 0.001°C if
1/10 of the scale was read. Digital thermometers capable of displaying temperatures down to
0.01°C are more expensive. To make alternative to the Beckman thermometer, we combined
the micro:bit, an educational board-type microcomputer created mainly by the BBC, and a
highly sensitive temperature sensor element (Texas Instruments: model number TMP117,
temperature measurement range -55 to 150 °C, resolution 0.0078 °C, accuracy + 0.0078 °C at
-20 to 50 °C). The measurement program was developed using the Mu Editor, and the
temperature measurement resolution was improved to 0.001 °C by taking the average of
statistical processing (average of 40 to 80 times per 2 seconds). The graph drawing function of
the Mu Editor can be used to show the graph in real time as the measurement progresses. The
temperature is displayed on the micro:bit 5x5 LED display using the abacus method in Japan,
in case teachers want their students to make measurements while drawing their own graphs on
the graph paper.
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