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Abstract: To implement the temperature measurement of a cavity in the space cryogenic radiometer
based on a temperature resistance, the measuring accuracy and measuring stability of the electronic
system in the radiometer was researched. By taking the scheme design and device selection into ac-
count, a new precise voltage measuring system was proposed based on an ultralow noise accuracy volt-
age reference source( LTZ1000), a four wire germanium resistance(GR1400-AA )and a 24 bit analog
to digital converter(24 bit AD). Then, the noise ratio for the entire system was calculated in theory ,
and the temperature characteristics and the amplitude frequency response of the system were simulated
by using TINA-TI. Finally, the experiment on measuring temperature accuracy and long-term stabili-
ty for this system was performed at the 77 K constant temperature environment. The experimental re-
sults show that the actual sampling voltage of germanium resistance is within 100 ¢V, and the long—

term stability is lowered to 1 X107°, Moreover, the temperature measurement accuracy of system is
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less than 4 mK, meanwhile, the temperature stability is up to 1 X10"

. So, the proposed precise tem-

perature measurement system basically meets the needs of space cryogenic radiometer for long-term

stability and measurement accuracy.

Key words: cryogenic radiometer; germanium resistance; voltage measurement; reference source with

high accuracy; 24 bit Analog to Digital converter
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Fig. 1 Block diagram of measuring system
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