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Abstract

We have developed a SPICE compatible model of thermoelectric devices, and a parameter extracting technique only by

electrical and temperature measurement by using Harman method was proposed. The proposed model and parameter
extraction technique do not require experimental data from thermal conductivity measurements. The maximum error
between extracted parameters extracted by proposed method and conventional method was about 14%, which is not a
severe mismatch for real application. The proposed model is applicable to design of both for thermoelectric coolers and

thermo electric generators.
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The schematic of a TEM module.
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Fig. 2 Definition of current and heat flows in a unit
area of TEM module.
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module.
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Table 1. Experimental data by Harman method.

voltage 0.228V
current 0.13A

Bias
condition

T,/ T, | 2575°C / 2145°C
Vr 01393 V
Vs 0.08949 V

Measured
Temp & Voltage

0.05264 V/K
1.0715 Ohm
o, 0.8295 K/W

Extracted
Parameters

™m

x 2

Table 2.

AN R E(TECI1-12712T125)2| data sheet @t
Data sheet of TE module (TEC1-12712T125).

V,

max

Lnax
A Tmax

hot side temperature
Size

152V
12A
67°C
27°C
40mm * 40mm * 3.2mm
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Fig. 7. Experimental SPICE Model for Thermoelectric
device.
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