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Background Information
• Objectives:

– Sensor system with RFID 
communication

– Tracking and tracing of 
goods

• Challenges:
– Power consumption of 

sensors, especially gas 
sensors

– Reliable integration and 
packaging into flexible 
substrates
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Target Applications
• Logistics

– Food
– Pharmaceuticals
– Machinery
– High priced products
– Safety (fire & hazard detection)

• Security
– Burglary
– Terrorism
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Technological Objectives
Integration of ultra low power 

sensors in RFID systems

– Gas sensors
– Temperature sensor
– Light sensor
– Humidity sensor
– RFID communication
– µProcessor based
– Protocols
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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
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Technological Challenges

Supporting technologies required:

– Integration processes for flexible substrates 
– Advanced µProcessor with different sleep modes
– Proprietary protocols
– Microsystem technologies
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Technological Results
Realisation of ultra low power 

(ULP) hotplates

– 4 micro-hotplates with 1.0mm 
x 1.5mm die footprint

– 8.9 mW at continuous 400°C 
– 50 µm diameter, circular active 

area
– SiO2/Si3N4/SiO2 membrane 

with Pt heater  
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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 ºC for 2 hours 

68.3361.6678.3381.6639 s

73.3383.3383.337078 s

81.6686.6688.3371.66156 s

73.3386.6688.3366.66312 s

DCBASensors→ Data 
set↓

68.3361.6678.3381.6639 s
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81.6686.6688.3371.66156 s
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DCBASensors→ Data 
set↓

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 
adhesives 

– Robust packaging by 
polymer casting and curing
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Technological Results
Development of power saving 

measurement routines

– Discontinuous mode of 
operation for MOX gas 
sensors demonstrated

– Successfully combined with 
suitable data processing 
methods 

– Several days of operation 
possible using thin film 
batteries

YES3 x 60 x 509003.719-xx5060HyperBattery

YES2.5 x 38 x 342803.79-xx3438HyperBattery

YES4 x 34.2 x 29.23003.7LPP402934EVARTA
NO0.44 x 22 x 29253LPF25VARTA

RechargeableDimensions
[TxLxW]mm3

Capacity 
[mAh]

Voltage [V]Product Nr.Manufacturer

YES3 x 60 x 509003.719-xx5060HyperBattery

YES2.5 x 38 x 342803.79-xx3438HyperBattery

YES4 x 34.2 x 29.23003.7LPP402934EVARTA
NO0.44 x 22 x 29253LPF25VARTA
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Technological Results
Dye based light sensor/solar cell 

using polymer technology

– Ruthenium as dye material
– Teonex by DuPont as 

substrate instead of Kapton
– Iodolyte as electrolyte, 

gelatinised with silicic acid
– Electrolyte replacement with 

Baytron P (PEDOT/PSS)
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Current Technological Limitations

• MST process flow limitations for thermally stressed components

• Limited sensitivity of chemical sensing layers

• Fully flexible solutions are limited by stiff components

• Power consumption of components
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Recommendations and Future Needs

• Reliable ‘submicron’ MST solutions

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

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

• Power harvesting methods
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