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Abstract  
The Internet of Things (IoT) and Industry 4.0 have significantly impacted the development of 
sensors and smart devices, emphasizing the importance of power efficiency and affordable 
production. Memristors, a two-terminal device that displays varying conductance levels in 
response to a specific electrical signal, are promising options for long-term and short-term 
memory. Printed electronics have opened new avenues for low-temperature, low-cost 
processes for material processing and manufacturing. To obtain environmentally friendly 
functional inks for printed electronic applications pertaining to memristors, two distinct classes 
of inks were developed: conductive ink and functional ink for the memristor's active layer. 
Carbon allotropes were chosen for the conductive ink due to their good electrical, mechanical, 
and thermal properties. Graphene was selected as the conductive fille, achieving sheet 
resistance lower than 100 Ω/sq and a gauge factor up to 4. Conductive inks were used as sensors 
in electronic applications, specifically as a sensing layer in an 8 x 8-inch capacitive sensor with a 
signal to noise ratio of 10 or as humidity sensors. Indium gallium-zinc oxide (IGZO) was selected 
for the functional inks due to its attractive resistive switching characteristics. The devices exhibit 
both volatile and non-volatile switching at operating voltages below 5V, enabling testing on 
various 4-bit pulse sequences. Lastly, this work advanced the field of printable memristors and 
sustainable conductive inks for electronic applications. 
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