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Abstract: A carbon-based hybrid resistor was fabricated using carbon nanotube (CNT) paste as an adhesive layer to establish
electrically continuous ohmic contacts between CNT sheets and different CNT sheet or copper based metal alloy plates, and its
electrical properties were evaluated. CNT sheets were fabricated using vacuum filtration with a CNT solution dispersed in

isopropyl alcohol (IPA) solvent. The electrical characteristics of these carbon-based hybrid resistors were investigated.

The CNT paste fulfilled the requirements for forming ohmic contacts between CNT sheets and metal alloy plates, which was
attributed to the lowest work function difference and excellent wettability at the interface.
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Fig. 1. Schematics of the (a) CNT sheet and (b) CNT paste fabrication
processes.
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Fig. 2. Surface SEM image of the CNT sheet fabricated in this work;
inset shows magnified image.
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Fig. 3. EDX result of the metal alloy plate; insets show weight and
atomic composition and image of detecting point taken by SEM.
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Fig. 4. Electrical resistances measured from (a) the CNT sheets and
(b) the metal alloy plates.
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Table 1. Description of the stack structures.

Bonding material Note

Stack structure

(Paste) (Sample number)
None CNT#01 and CNT#02
CNT sheet /
CNT paste CNT#01 and CNT#02
CNT sheet
Silver paste CNT#03 and CNT#04
None CNT#05 and MA#01
CNT sheet /
shee CNT paste CNTH05 and MA#01

Metal alloy plate

Silver paste CNT#06 and MA#02
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Fig. 5. Electrical resistances measured from the stack structures of (a)
the CNT sheet on the CNT sheet and (b) the CNT sheet on the metal
alloy plates.
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