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Sammanfattning

Det dr for ndrvarande ett stort intresse for tryckt elektronik. Att kunna tillverka elektroniska
komponenter i en rulle till rulle process mojliggor en reducering av tillverkningskostnaden. Dessa nya
komponenter kommer sannolikt inte konkurrera ut den traditionella kiselbaserade elektroniken utan
kommer att kunna komplimentera kiselelektronik i segment déar kostnaden ar valdigt viktig som i
intelligenta forpackningar och andra tryckta medier. Ett intressant omrade ar tryckta sensorer som
kan addera varde till forpackningar. I denna avhandling presenteras en studie kring tryckta sensorer
som kan tillverkas till ldg kostnad. Sensorerna ar tillverkade i kommersiella grafiska tryckpressar.
Sensorerna karakteriseras och utvdrderas for de applikationer som de ar tankta for. I denna
avhandling har fuktsensorer och berdringskénsliga sensorer undersokts.

Det presenteras en tryckt beroringskanslig sensor som integreras i ett hogkvalitativt grafiskt tryck.
Denna sensor ar tankt att anvandas i reklamskyltar for att skapa interaktivitet. Sensorn har en bra
kénslighet vid varierande fukthalter. Aven fyra fuktsensorer presenteras och utvirderas. Den forsta
sensorn mater fukthalten i cellulosabaserade substrat och visar en bra korrelation till fukthalten i
substratet. Den andra sensorn méter den relativa fukten i luften, denna sensor har en mitnoggrannhet
pa 0.22% vid hoga fukthalter. Den tredje sensorn anvénder partiklar i nanostorlek for att maita
fukthalten i luften. Denna sensor fungerar véldigt bra vid laga fukthalter. Den fjarde sensorn &r en
energicell som producerar el nir den blir fuktig. Aven en fuktsensor som kan ldsas av pa hall
utvarderas. Detta sensorkoncept dr baserad pa vanliga RFID (Radio Frequency Identification) taggar
och kan anvidndas med bade passiva och semi-passiva taggar. Denna avhandling visar att det ar
mojligt att tillverka sensorer till en lag kostnad in en traditionell grafisk tryckpress.
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Abstract

Currently there are significant interests in printed electronics in the world. The possibility to
produce electronics in a roll to roll printing process will considerably reduce the cost of the electronic
devices. However, these new devices will most probably not replace the traditional silicon based
electronics, but will be a complement in low cost applications such as in intelligent packages and other
printable media. One interesting area is printable low cost sensors that add value to packages. In this
thesis a study of the performance of low cost sensors is presented. The sensors were fabricated using
commercial printing processes used in the graphical printing business. The sensors were characterized
and evaluated for the intended application. The evaluated sensors were moisture sensing sensor
solutions and touch sensitive sensor solutions.

A printable touch sensitive sensor solution is presented where the sensor is incorporated into a
high quality image such as in point of sales displays. The sensor solution showed good touch
sensitivity at a variety of humidity levels. Four printed moisture sensor concepts are presented and
characterized. Firstly, a moisture sensor that shows good correlation to the moisture content of
cellulose based substrates. Secondly, a sensor that measures the relative humidity in the air, the sensor
has a measuring accuracy of 0.22% at high relative humidity levels. Thirdly, a moisture sensor that
utilizes unsintered silver nano-particles to measure the relative humidity in the air, the sensor has a
linear response at very low relative humidity levels. And fourth, an action activated energy cell that
provides power when activated by moisture. A concept of remote moisture sensing that utilizes
ordinary low cost RFID (Radio Frequency Identification) tags has also been presented and
characterized. The remote sensor solution works both with passive and semi-passive RFID systems.
The study shows that it is possible to manufacture low cost sensors in commercial printing processes.



