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Zuverlassigkeit und
Mikrointegration

Flexible Thin Film Interposer

= Wafer Level Prozessing Ass em bl
+ Separation Layer
* Integration of passives R, L, C y
« Foldable, stackable
= 3-D integration
« Polyimide dielectric with

= 4 Cu metal layers

= NiAu bond pads

3D Design Methodology

1. Conception Stage
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Ultra Thin Flip Chip Interconnects

Size: 9,8 mm x 31,2 mm x 35 pm
Components: 2 IC, 2 sensors, Passives

Specfications

= 50 pm IC (Si) / Spm Ni{Au) bumps
= 25 pm P1 Flex with Cu {NiAu) met.
+ ACA, 10 um Ag particles

Wafer Level Batteries e Grain Roadmap
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Energy-efficient Networking

+ Wireless sensor nodes are battery-driven
* Main problem with multi-hop networks of such nodes:
= Current communication protocols have costly overhead
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= — Nodes are mostly in idle listening mode
~ Do not consider tradeoff of required protection/spatial reuse
= Thin effective encapsulation, : E
+  High degree of miniaturization ¥ Pl
= increasing energy density mbinr;ﬂonol
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Low Power RF Frontend Application

2.45 GHz Wake-up Circuit
» RF-frontends activation on demand
« Currentless detection of wake-up signals (<<1 pA)

Antenna

= Omnidirctional wake-up antenna
~ 4 Sector Antenna for Communication
24 GHz RF Circuits (Demaonstratar) = Slot radiator in flip chip technology
» GaAs-HET MMIC technology = 3D Package
« Oscillator (VCO) with 19% efficiency (SoA: 10%), » Integrated 24 GHz GaAs MMIC
4 dBm RF output at 15 mW DC

+ Down converter unbalanced

- lde=3mA@3 V, Conversion Gain: 7.5 dB
* Upconverter LO balanced

- ldc=4 mA@3 V, Conversion Gain: 10.7 dB

Single Antenna for Communication and Wake-up
* Miniloop principle in microstrip/Flex technology

+ Paich antenna with 18 dB front-to-back ratio

+ Omni directional

+2,45 GHz

= adjustable emissions direction, Gain 9 dBi

6 ! Folded Patch for Wake-up




