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Measurement of thermoelectric characteristics
of high resistance nano films

CAI Hao-yuan® ,CUI Da-fu, LI Ya-ting,ZHANG Lu-lu,CHEN Xing

(State Key Laboratory of Transducer Technology . Institute of Electronics,
Chinese Academy of Sciences, Beijing 100190, China)

x Corresponding author, E-mail : hycai@mail. ie. ac. cn

Abstract: To measure the thermoelectric characteristics of a high resistance nano film, a Seebeck
coefficient measurement apparatus was designed and built. The temperature control accuracy and
temperature difference generation mechanism were investigated and the weak voltage signals under a
high resistance condition were measured. Firstly, a vacuum environment with an ultra-high vacuum
degree and an electric-magnetic shield was setup. Then, a temperature difference control stage was
installed inside the vacuum chamber to generate the accurate temperature difference between the two
ends of the test sample. Meanwhile, according to the weak voltage detection requirements under the
condition of high resistance, the influences of channel leakage current and distributed capacitance were
eliminated. Finally, a cyclic temperature gradient generation technique and a corresponding algorithm
were proposed to eliminate the negative effects of the long term drift of Seebeck voltage and the
Seebeck coefficients of high resistance organic semiconductor materials were measured. Experimental

results on a high resistance nano film with resistance over 7 X 10" Q indicate that the measuring
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accuracy of the measurement apparatus is less than 2%, and temperature control accuracy is about =

0.001 K. It means that the apparatus can measure the Seebeck coefficient of nano material with a

. 2
resistance over 102 Q.

Key words: nano-film material; thermoelectric material; Seebeck coefficient measurement; voltage

measurement;temperature control
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Fig. 1 Framework diagram of high resistance Seebeck

measurement system
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Fig. 2 Schematic of Seebeck measuring principle
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phthalocyanine (Cs, HisCuNg).
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Fig. 6 Seebeck voltage curve decreases exponentially

when sample resistance is 7X10" Q
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