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Development of a Microcalorimeter for Detecting the Output Energy of nW

Kenji TsutsumiO Yo Kobayashi, Seiichi Hagiwara, and Michihiro Miyake

(Received July 31, 2002; Accepted December 23, 2002)

The basic examination has been made for the development of a calorimeter detecting a
nano-watt output voltage and an efficiency of a newly constructed calorimeter has been tested.

The representative improvements of the calorimeter are as follows; (1) improvement of
the thermomodule for the exclusion of temperature noise incident to atmospheric pressure change,
(2) improvement of a circuit regulating the sensibility of the thermomodule for the reduction
of the base-line drift, (3) temperature stabilization of a water bath immersing the calorimeter,
and (4) elimination for the electrostatic and electromagnetic coupling noise. The precision of
the calorimeter was less than 0.02 pvV 4 Ko124 hol (0.18 pW) for the base line drift in a long
time and 0.016 pV (0.144 pW) for the noise-level of the base line.

The linear relation of the thermal detection to the step-wise supply of the electric energy
by about 1 pW has been found in the devised calorimeter. As an efficiency test of the calorimeter,
calorimetric measurement of a Zn/O, coin-type cell at low generating power has been carried

out, resulting in good effect.
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Fig.1 Improvement of thermomodule by filling wax.
Model; CP1.4-127-10L. a; Thermoelement, b;

Wax.
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Fig.2 Calorimetric unit. a; Sample cell, b; Liquid
paraffin, ¢; Sample cell holder, d; Liquid paraffin,
e; Thermomodule, f; Heat sink.
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Fig.3 Circuit regulating the sensibility of thermomodule.
R, S; Thermomodule, Q; Resistance.
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Fig.4 Temperature noise incident to the atmospheric
pressure change. (a) Before the improvement of
the thermomodule. (b) After the improvement
of the thermomodule. Amp. Range; F.S. 1V,
Recorder Speed; 20 mm hol, Temperature; 298
K.
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Base line drift in the output voltage of the
calorimater. (a) Before the improvement of the
circuit regulating the sensibility of the
thermomodule. (b) After the improvement of the
regulating the sensibility of the
thermomodule. Amp. Range; F.S. 1 uV, Recorder
speed; 20 mm hol, Temperature; 298 K.
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Fig.6 The output voltage for the step-wise supply of
the electric energy at about 1 pW.
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Fig.7 The linear relation of the output signal to the
supplied energy of the Zn/O, coin-Type (PR2320).
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