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Abstract

Probe tables are widely used in the semiconductor industry, optoelectronics industry and integrated
circuits for testing electrical properties. In special cases such as aerospace, some materials need to
withstand higher temperatures. The high temperature environment requires the use of high temper-
ature probe stations for testing the electrical properties of materials, and the high temperature phys-
ical properties of metal electrical probes can have an impact on the test results. Therefore, in order
to ensure that the high-temperature probe stage can accurately measure the physical properties of
materials in a high-temperature environment, it is necessary to study the heat transfer character-
istics of metal probes in the high-temperature probe stage. The results of the study show that the
temperature of the metal probe of gold-plated tungsten steel material away from the tip portion of
the probe increases nonlinearly with the increase of the time of contact with high temperature. Elec-
trical probe high-temperature contact heat transfer, the closer the location of the needle tempera-
ture changes faster, with the increase in heating time, in the contact time close to 5 seconds after
the entire metal electrical probe temperature tends to stabilize. Therefore, in practical applications,
the effect of uneven temperature distribution can be reduced by preheating. The research in this
paper can provide a basis for the optimized testing of high temperature performance of electronic
materials and devices.
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Figure 1. Structure diagram of metal probe
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Table 1. Specific parameters of metal probes
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Figure 2. (a)~(e) temperature distribution of the probe at 0.1 s,0.5s,1s,2sand 3 s
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Figure 3. Temperature distribution of the probe at 30 s
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Figure 4. Temperature change of the probe from 1 mm to 20 mm within 30 seconds of heating time
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Figure 5. Temperature distribution at each position of the probe from 0 to 15 seconds
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