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Introduction

* Vice President Technology at Cicor
* Chemist by education

« More than 30 years in electronics manufacturing in operational
and non-operational positions.

» Expertise in circuit development and manufacturing. Sound
knowledge of assembly processes.
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Trends in Electronics
Manufacturing

« State of the art electronic devices offer increased
functionality and integrated sensors without increasing their
size

« Conventional manufacturing technologies are reaching their
limits

* New technologies are needed to fulfil customer

requirements and user expectations.

* Decreased size of medical devices often increases the
acceptance level and improves user experience.
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Embedded Die PCBs

Why are Embedded Component
PCBs used in State-of-the-art
Electronic Devices?

* Miniaturization: iPhone 5s was the first smartphone with
more silicon surface-are than PCB surface-area

* Improved performance and thermal management, lower
energy consumption through shorter component
connections, less parasitic signals

« Higher reliability by protecting components from
environmental influences

« |P and copy protection

« Has become a standard in packaging industry.
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Embedded Die PCBs

Embedding Technologies

Passive Components
» Embedding of discrete components by soldering it to innerlayers and subsequent multilayer lamination.
« Embedding of discrete components during multilayer lamination and connecting it with copper plated blind vias

» Use of special materials like resistor foils or embedded capacitance materials.

Active Components

» Soldering of active components on innerlayers or interposers followed by a standard multilayer manufacturing
process

« Embedding of active components during multilayer lamination and connection it with copper filled blind vias

» Use of conductive pastes to directly connect the components during the multilayer lamination process
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Embedded Die PCBs

Miniaturisation by Component Embedding
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Embedded Die PCBs
Daisy Chain Demonstrator
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Embedded Die PCBs

Layer Construction 8-Layer Package
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Embedded Die PCBs

8-Layer Package Cross Section

615 um
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Printed Electronics

Aerosol Jet Printing Technology

Carrier Gas Aerosol Sheath Gas
* Ink is atomized into aerosol
* Aerosol is pushed to print head
via a carrier gas stream
- Aerosol is focused onto the substrate M R
by a sheath gas RNV

* Lines of 10 um — 1 mm are printed
with a stand-off from 1 - 10 mm can
be printed in a single pass

» Layer thickness can be between
several 100nm and appr. 50 um
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Printed Electronics

Aerosol Jet Printing on Hearing Aid Housing

C i cor Miniaturisation for wearables:
Touch and wireless interface on complex plastics

cicor

3D-printed hearing aid housing with
battery door and cavity for the driver
chip

Driver chip glued to the cavity and
directly connected using aerosol jet
printing

Antenna and capacitive touch
sensors directly printed on the
housing.

Passive components and LEDs
soldered to the printed structures
using low temperature solderpaste
All conductive elements printed
using Ag-nanoparticle inks
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Printed Electronics

Printing on Complex Substrate Shapes
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White Paper

Technologies for
Embedded Die PCBs

Available from
cicor.com/medical-engineering
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