Organic Substrate - LCP

Why consider LCP as a substrate?

Liquid Crystal Polymer (LCP) can be used as
a high performance multilayer substrate

Excellent electrical properties ( , ~ 3.10 and
tan =0.002)

Wideband (9%) UHF RFID tag on LCP to

Flexible (printed circuits can be rolled or cover the global 860-930 MHz band

molded into desired shape)

Good performance: mechanical integration
compatibility and economic viability
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Antennas fabricated on 12"x12” in LCP Film



Organic Substrate - Paper

Why Consider Paper as a Substrate?

- Environmental Friendly and low cost (LOWEST COST —— ""----.;jgi“biﬂfpfiﬂnLaver
MATERIAL MADE BY HUMANKIND) EE“ “L._ BasePaper
T .
- Large Reel to Reel Processing H'::ﬁif:_-_i:ﬁff.--_...--

Coated paper

- Low surface profile with appropriate coating
- Compatible for printing circuitry by direct write methodologies
- Host nano-scale additives (e.g. fire retardant textiles)

- Can be made hydrophobic

- Dielectric constant , (~3) close to air’s, allowing EM waves to Drop of water on
penetrate substrate easily with minimum (5-6%) power hydrophobic paper
reflection



Paper Dielectric Properties
Characterization

The down shifted TE,,,, mode resonant frequency between an
empty and a lorded cavity gives the information of the sample
dielectric constant.

TEy, f=2.2%

peak shifting
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Inkjet-printing Technology - Printer

Characteristics:

. . _ Continuous Ink-Jet Technology
Piezo-driven jetting device to preserve ‘
Deflection Plates

polymeric properties of ink ~ Transducer  Gharge Lo Voltane
\ Electrode h@mg h%lt?osrt-lrﬁo
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10 pL drops give ~21 m

Drop placement accuracy +10  m gives a

resolution of 5080 dpi Orifce
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Drop repeatability about 0.5% \] su’;etrate
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- Supply Character Data ~ Catcher

Printability on organic substrates (LCP,
paper ...)

4 : High resolution inkjet

b ) AR B T printed copper (50 m)




Inkjet-printing Technology - Ink

Ink:

» Consisting of nano-spheres melting and
sintering at low temperatures (150 C)

» After melting a good percolation channel is
created for electron flow

* Provides a better result than traditional polymer
thick film material approach which uses metal
flakes

3 - L et # ‘
Nano-sized Silver Ink Particle Size = 30 nm SEM |mageS of a Layer of Printed il‘lk, Beore and
After a 15 Minute Cure at 150°C




Carbon Nanotubes as Gas Sensor




Inkjet-printed SWCNT Films
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Gas Chamber Measurement
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Antenna Design and Performance
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Gas Detection
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