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INTRODUCTION 

The given Userôs Guide is to provide thorough information for studying and handling 
the TEC Expert model DX8020 (for brevity further can be referred to as the DX8020).  

It is only the personnel acquainted with all the sections of this guide who can 
operate the facilities. 

The DX8020 combines direct measurement and Z-R-t Meter capabilities and are 
meant for measuring parameters of thermoelectric (TE) single-stage modules (direct 

measurements and Z-R-t Meter) and multistage TE modules (direct measurements).  

The equipment DX8020 enables the measurement of the following parameters ï 
see Table 1.1. 

Table 1.1 

Measured Parameter Designation Notes 

TE module temperature difference versus 
electric current at zero heat load 

ȹT=f(I) 

Direct 
measurements: 

the hot side 
surface of a TE 

module is 
thermally 
stabilized 

TE module maximum temperature difference 
at zero heat load 

ȹTmax 

Electric current at which DTmax is achieved Imax 

TE module electric voltage versus electric 
current at zero heat load 

U=f(I) 

Electric voltage at which DTmax is achieved Umax 

TE module temperature difference versus 
heat load available at electric current fixed  

Q=f(ȹT) 

Maximum heat load capacity at Imax (ȹT=0) Qmax 

TE module Figure-of-Merit Z Z-meter 
measurements: 

the hot side 
surface of a TE 

module is or is not 
thermally 
stabilized 

TE module electric resistance R 

TE module time constant at 0.01Imax t 

Average Seebeck coefficient of TE material  Ŭ 

Average electric conductivity of TE material ů 

 

The DX8020 provides automatic capability to measure full specifications of a TE 
module at one measuring cycle in given ambient conditions.  

The equipment DX80200 is intended for acceptance, qualification and research 
testing of TE modules.  
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1. THE DX8020 TECHNICAL AND OPERATIONAL DESCRIPTION 

1.1 Objectives and Technical Data 

1.1.1 Objectives 

The ranges of the parameters measured by the DX8020 are given in Table 1.2. 

Table 1.2 

Measured parameter Designation Units Range Accuracy 

Measured temperature T ÜC -120é85 0.3 ÜC 

Maximum temperature 
difference 

ȹTmax ÜC 0é140 0.3 ÜC 

TE module electric 
current 

I A 0é7 Ñ3 mA 

TE module electric 
voltage 

U V 0é16 Ñ3 mV 

Maximum heat load Qmax W 0é20  

Maximum electric 
power 

Pmax W 0é30  

AC electric resistance AC R Ohm 0é100 
0.6 % but not 

better than 0.01 
Ohm 

TE module Figure-of-
Merit 

Z*1000 1/K 0é4  

Time constant t s 0é10  

Average Seebeck 
coefficient of TE 

material in the TE 
module 

Ŭ mV/K 100é300  

Average electric 
conductivity of TE 
material in the TE 

module 

ů 1/Ohm c̟m 400é2500  
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1.1.2 Technical Data 

1.1.2.1 Technical data of the facilities DX8020 are given in Table 1.3. 

Table 1.3 

Parameter Designation Units Range Accuracy 

Tested TE module 
substrate max dimensions 

CxD mmĮ 30X30  

Tested TE module max 
height 

H mm 30  

Tested TE module electric 
current 

I A 0é4.5 Ñ3 mA 

Tested TE module heat 
load 

Q W 0é6 0.005 

Additional heat load on a 
stage of a multistage TE 

module 
Qadd W 0é0.5 0.005 

Thermostabilizing surface 
temperature 

Thot ÜC -10é85 0.2 

Maximum heat rejection Qhot W 0é40  

Minimum electric current 
modification step 

I A 0.001  

Minimum thermostabilizing 
temperature modification 

step 
DThot ÜC 1 0.2 

Time of temperature 
stabilizing 

Stabilization 
time 

 10 s ï 30 min  

Vacuum 
Trace gases 

pressure 
 

Not exceeding 

1ʭ10-2 mm Hg 
 

1.1.2.2 Electric power consumption: 

¶ AC voltage: 220 +10/-15 V; 

¶ Electric power consumption: not exceeding 500 W. 

1.1.2.3 The equipment DX8020 is meant for laboratory measurements at the 
ambient temperature 25Ñ3ÜC and relative humidity up to 80%. 



RMT Ltd  DX8020 User Guide 

 

 

Ver. 1.10 7 

1.2 Standard Kit 

The equipment comprises the following: 

¶ vacuum table; 

¶ sample holder; 

¶ pumping system control block; 

¶ vacuum pumping system mini-TASK (VARIAN); 

¶ software çThe DX8020 Operation Programè; 

¶ interface cables set. 
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1.3 Arrangement and Operation 

1.3.1 Arrangement 

1) The testing part of the device is a vacuum table 
(see Fig. 1.1) with a sample holder attached. A TE module 
to be tested is mounted on the sample holder.  

2) The sample holder temperature is stabilized by a 
powerful TE module, its electric consumption controlled. 

3) The heat sink from the ñhotò side of the 
thermostablizing TE module is carried out by the fan 
CNPS7000A-Cu.  

4) The leading wires of thermal resistors and the 
wires of the heaters are soldered to the mounting pads of 
the printed circuit board of the sample holder according to 
the diagram given in Fig. 1.2.  
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Figure 1.1 
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Figure 1.2 

5) The leading wires of the testing circuits and the 
circuits of power supply of the thermostabillizing TE 
module as well as those of the tested TE module and of 
the heaters are soldered to the vacuum-tight connectors 
çLemoè.  

6) The vacuum chamber is closed by the cover 
which is held down to the ring gasket.  

7) The pumping is accomplished by the pumping 
system Mini-TASK (see the vacuum scheme in Fig. 1.3) 
via the inlet pipe.  
















































































































