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Background Information

e Objectives:

— Sensor system with RFID
communication

— Tracking and tracing of
goods

e Challenges:

— Power consumption of
sensors, especially gas
sensors

— Reliable integration and
packaging into flexible
Substrates
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Target Applications

e Logistics
— Food
— Pharmaceuticals
— Machinery
— High priced products
— Safety (fire & hazard detection)

e Security
— Burglary
— Terrorism
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Bomb traces in both Russian Jets

Traces of explosive have now
been found in the wreckage of
both passenger jets which
crashed earlier this week,
Russian investigators say.

The two Tupoley airliners crashed
alrmost sirmultaneously on Tuesday
in southern Russia, hundreds of
miles apart, killing 89 passengers
and crew,

The FSB security service had
already anmounced the discavery of traces of hexogen among the
remains of one jet.

Mow it says the explasive has been found in the remains of the other.

after finding explosives traces on one plane, a Sibir Airlines Tu-154, on
Friday, Russian officials described what had happened as a terrorist
attack

They also said the pilot had sent out a hijack alert just before the plane
crashed, Russian media report,

FSB spokesman Sergei Ignachenko said on Saturday: "Additional
examination of the fragrments of the Tu-134 aircraft which crashed on
Tuesday... has revealed traces of hexogen.”
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Technological Challenges

Enabling technologies explored:

— Realisation of ultra low power (ULP) hotplates

— Micro drop coated sensing layer with nano sized particles
— Reliable packaging for gas sensors

— Development of power saving measurement routines

— Dye based light sensor/solar cell using polymer technology

20./21. Nov. 2007 HIGH LEVEL CONFERENCE ON NANOTECHNOLOGIES, BRAGA






|

EADS

Technological Results

Realisation of ultra low power
(ULP) hotplates
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Technological Results

Micro drop coated sensing layer
with nano sized particles

— Nano powders of SnO2 or
WO3 + 1% Pd or Pt diluted in
glycerol

— Drop coating using a micro-
Injector

— As-deposited films annealed
in-situ at 480 °C for 2 hours

Sensors— Data

setd A B Cc D

312's 66.66 88.33 86.66 73.33
156 s 71.66 88.33 86.66 81.66
78s 70 83.33 83.33 73.33
39s 81.66 78.33 61.66 68.33

Success rate in gas semi-quantification (%)
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Technological Results

Reliable integration and
packaging of gas sensors

— Gas sensors need access
to the environment

— Flip chip bonding with

anisotropic conductive S —————
. with Cu (18 prm) double-sided
adhesives | —_— |
— Robust packaging by Sm“’“’

polymer casting and curing | . |
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Step 2: Patterning Dﬁelectrical contacts
==l [F=r=]

Step 3. ACA flip chig handing

Step 4: Polymer cas%ing and curing
— | I
T 1 [

HIGH LEVEL CONFERENCE ON NANOTECHNOLOGIES, BRAGA

10



. 8s | 10s 1800 s 2
. 4s | t0s | 30s | 10 |
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Manufacturer | Product Nr. | Voltage [V] | Capacity | Dimensions | Rechargeable
[mAh] | [TXLXW]mm3

VARTA | LPP402934E 4x34.2%29.2

Duration of Operation

Operation Time [h]
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Current Technological Limitations

e MST process flow limitations for thermally stressed components

e Limited sensitivity of chemical sensing layers

e Fully flexible solutions are limited by stiff components

e Power consumption of components
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Recommendations and Future Needs

Reliable ‘submicron’ MST solutions

e Taylor made sensing layers using ‘nano-bio’ approach

e Research on conductive and semiconductive polymers and
‘nano-supported’ polymers for packaging

e Power harvesting methods
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