CircEl-Paper

Introduction

Electronic waste recovery and recycling rate does not meet neither
ecological demands nor the targets set by political regulations.
When electrical components are recycled, at most precious metals,
only are recovered. Printed Circuit Bords (PCB) are used as board
technology for electronic circuits.

In general, rigid PCBs consist of FR4, which is difficult to recycle. In
the project Circkl-Paper the replacement of FR4 by the usage of
paper Is evaluated as well as screening for much more sustainable
materials and technologies. The goal is to match the specification
for current state-of-the-art PCBs starting with considerations about
paper engineering and functional (conductive and insulative) ink
formulation as first steps towards recyclable multi-layer PCBs.
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Circkl-Paper: Circular Economy Applied To
Electronic Printed Circuit Boards Based On Paper
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Overall Concept of the technological CircEl-Paper approach
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Substrate: Impregnated Paper
Circuitry: Sustainable Ag ink

Assembly: Passive components and LED assembled by means of commercial ICA

Materials

Substrate

Silver ink based on
secondary raw materials (Ag,
binder, solvent; > 90 %)

(Impregnated) Electronic

paper equipped with properties Sustainable Encapsulants

and Dielectrics based on

such as: _
_ biobased precursors (e.g. plant

- Fireproof oils) and developed for

-  Dimensional Stablllty ZNn or Sn based inks as recyclability_

- recyclability alternatives for silver-based

conductive materials

Processes and Integration Printing

passive
elements of
high
reproducibility

High resolution and high
conductivity printing via
different printing techniques

Lamination with
sustainable glues

Assembly of components using
Isotropic/anisotropic adhesives
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Realization of VIAs: Laser drilling; Filling by
dispensing/stencil printing

ORIGAMI Folding

Demonstration of feasibility: USE CASES
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Recycling, LCA and Toxicity
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Proliferation of data
and process
knowledge from
materials research.
EcoSafety
Database for
Toxicity Assessment
of CircEl-Paper
materials

Recovery of
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