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Abstract: We prepared carbon nanotube (CNT) paper by a vacuum filtration method for the use of a chip-typed resistor as a
precision passive device with a constant resistance. Hybrid resistor composed of the CNT resistor with a negative temperature
coefficient of resistance (T.C.R) and a metal alloy resistor with a positive T.C.R could lead to a constant resistance, because the

resistance increase owing to the temperature increase at the metal alloy and decrease at the CNT could counterbalance each other.

The constant resistance for the precision passive devices should be maintained even when a heat was generated by a current flow
resulting in resistance change. Performance reliabilities of the CNT resistor for the precision passive device applications such as
electrical load limit, environmental load limit, and life limit specified in IEC 60115-1 must be ensured. In this study, therefore,
the rated power determination and T.C.R tests of the CNT paper were conducted. -900~-700 ppm/°C of TCR, 0.1~0.2 A of the
carrying current capacity, and 0.0625~0.125 W of the rated power limit were obtained from the CNT paper. Consequently, we
confirmed that the application of CNT materials for the precision hybrid passive devices with a metal alloy could result in a

better performance reliability with a zero tolerance.
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Fig. 1. Voltage drop and current distribution.

Short time overload test
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Fig. 2. Tolerance theory in current sensing.
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Fig. 3. Test sample preparation process.

Table 1. Fabrication conditions of the CNT paper.

Condition of CNT Fabrication conditions
solution Volume Method Peeling
CNT 2 wt% 10 mL
CNT 2 wt% 20 mL
0, 0, V
CNT 2 wt% + 1 wt% 10 mL acu%lm Ethanol
urethane filtration
CNT 2 wt% + 1 wt%
W ° 20 mL
urethane
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Fig. 4. Resistances for each CNT resistor elements.
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CNT 2wt%+urethane 1wt% solution 10mL
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Fig. 5. Changes in CNT resistor with temperature.
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Fig. 6. Determination of rated power of shunt fixed resistor.
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Fig. 7. Rated power determination test result of CNT 2 wt% +
urethane 1 wt% solution 10 mL sample.
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Fig. 8. Rated power determination test result of CNT 2 wt% + urethane
1 wt% solution 20 mL sample.
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Fig. 10. Rated power determination test result of CNT 2 wt% solution
20 mL sample.
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