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Opening remarks

ÅMems (technology development and first 

products) was in the beginning heavily 

influenced by only a few areas of application: 

Åautomotive

Åink jet heads

Automotive heavily influenced

Si-Mems develelopment,

Ink Jet the plastic, metal, glass and ceramic

http://upload.wikimedia.org/wikipedia/commons/a/a8/Druckkopf.jpg


Opening remarks

Åspecially the automotive create a big pull to 

the technology (in the 80´ a car without airback was nearly 

non-marketable; a 20.000 $ product was hooked up by a 100$ 

component)
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as a result of that the high costs

of high tech technology development

was financed by a traditionally 

very conservative industry



Opening remarks

Åthere was no big interest in the automotive 

industry for other products than automotive one 

Åfurther Mems development was only possible 

in high value markets like medical or some 

market niche



Opening remarks

Åprincipally the same is true for the plastic/ceramic 

metal technology: 

ÅAgain the ink-jet was the driving force and main 

market

Åmedical was the other mainly addressed high 

value market, specially  the big ñLab on Chipò dream



Opening remarks

Åprincipally the same is true for the plastic/ceramic 

metal technology: 

ÅAgain the ink-jet was the driving force and main 

market

Åmedical was the other mainly addressed high 

value market, specially  the big ñLab on Chipò dream

Important difference: The plastic, metal, 

a.s.o world is regarding packaging and 

assemble even more complex and 

diversified than Si-Mems



A scalable product can be changed in all dimensions without changing the

functionality

Yaw-rate sensor

Pressure sensor

Acceleration sensor

Silicon : scaleable products

Opening remarks



A non-scalable product cannot be changed in all dimensions without changing the

functionality

Lab on Chip device

micropump

hook-and-pile fastener

Polymer : non scaleable products

Opening remarks



Some words to Bartels Mikrotechnik

Founded 1996;  25 employees

Two business divisions:



Customer specific development services: 

Technological focus on microfluidics, 

microactuation and micromechanics and 

focus to plastic structuring and assembly

using a ñpartly fab-lessò approach :

-with design capabilities and analytical

-with own laser prototyping capabilities

-with own prototype assembly line   

but with a favor  : buy if possible

microEngineering

Some words to Bartels Mikrotechnik



micro Components
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Production of micropumps, microvalves and 

microfilters

Technological focus on micro-molding 

processes, assembly, laser welding, laser 

marking gluing, surface treatment

but with a strategy : buy the raw parts and 

control

assembly and test

Some words to Bartels Mikrotechnik



presentation of fluidic components 

:micropump

basic specification

- Flow rates of up to 6 ml/min

- Pressures up to 250/550 mbar

- Flow adjustable through voltage

and frequency

- Size of 30x15x3.8 mm

- Low energy consumption

-flow regulation available



Functional Principle

presentation of fluidic components 

:micropump



Configuration:

- Piezo membrane pump

- Single/Double actuator system

- Injection molded housing

presentation of fluidic components 

:micropump



ÅElectronic directly integrated in pump housing

(battery or mains adaptor driven)

ÅMain board Electronics: integration in system 

electronics

(requires 3-5V DC)

ÅOEM electronics

ÅLab electronics

Controlling the Micropumps

presentation of fluidic components 

:micropump
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Micropumps ïKey Features

- Piezo driven micropump

- Small, made from plastics

- Only one material in fluid contact

- Intrinsic controlled-loop function possible

- Simple, durable, reliable

- Wide performance spectrum

- Unbeatable cost effectiveness

- Low energy consumption

presentation of fluidic components 

:micropump



Scaling for volume increase

Capacity limitation up to now caused by batch processes and limited 

laser station

Improved 1 Mill./a machine is under preparation

19
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Automatic supply of water 

immersion during 

microscopic experiments 

enabling a high resolution 

water objective.

Water reservoir and 

micropump are directly 

integrated.

Leica ïWater Immersion Micro Dispenser

presentation of fluidic components 

:micropump



21

Mr. Bead: POC-Analyzer 

Platform

Active Transport in Lab-on-a-Chip-Systems

Corning: Multidiemsional 

Modular Microfluidic System 

presentation of fluidic components 

:micropump
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Target gas (liquid) is transferred from point of measurement 

to the sensor itself

Where?
ÅSafety

ÅMonitoring

ÅProcess Control

Why?
ÅStable sensing conditions / more accurate results

ÅSensors mounting in distance for protection against 

manipulation / temperature / dust / mechanical destruction

ÅFeeding of multiple sensors with the same probe fluid

Active Feeding of Sensors

Sensor module including both pump and

sensor

presentation of fluidic components 

:micropump
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Feeding small amounts of lubricants

Why?
ÅLower operation forces

ÅReduced wear

ÅReduced operation noise

Minimal Lubrication

presentation of fluidic components 

:micropump



presentation of fluidic components : fluidic 

ñdisplayò

result of a development project for ADT AG / 

CH

adt Deutschland GmbH

Königsteiner Strasse 96

65812 Bad Soden, Germany

info@adt-gmbh.de



presentation of fluidic components : fluidic 

ñdisplayò

Niedrige OberflächenenergieHohe Oberfläc henenergie

High surface 

energy

Low surface energy

www.treehugger.com

Discription by

Lippmann-Young equation



presentation of fluidic components : fluidic 

ñdisplayò

Hydrophobic layer
Dielectric
Electrodes
ITO-Glass

Pos. 1 Pos. 2

Åtruly bistable

Åenergy efficient

Åvoltage 20 - 50 VAC

ÅPassive Matrix driven

Ålimited aperture

Åmonochrome 

application

Å-40 bis 85 °C (125 °C 

max)

t

U



presentation of fluidic components : fluidic 

ñdisplayò

Bistable - 3D architecture

Pos. 1 Pos. 2



presentation of fluidic components : fluidic 

ñdisplayò

The Properties

Åhighly reflective  /  sunlight readability

Åbi-stabil / Ăzeroñ power display

Åhigh contrast ratio

Åprinter like optical properties

ÅCMY and RGB operation mode possible

Åtemperature insensitive (-45°C ...  +100°C)

Åvariable pixle sizes, currently 0.5 mm to 10 mm

Åadoption to low content / low speed to high content / high speed 

modes

readability under intense illumination

full powered 7 seg. LED       no power liquid display



presentation of fluidic components : fluidic 

ñdisplayò

D³ Display

Additive colour model
Subtractive colour model

small pixel

not bistable

high power 

consumption

back light needed

indoor

high contrast

RGB colour

middle up to big pixel

bistabile

low power 

consumption

ambient light

in- and outdoor

high contrast

high aperture

CMYcolour (printed like 

)

LCD Display

http://de.wikipedia.org



LED replacement 5x7 Matrix

Product examples and product visions : fluidic 

ñdisplayò

5x7 vollflächig.MPG
5x7 reihenweise hell.MPG


Product examples and product visions : fluidic 

ñdisplayò

Monochrome or colour indicator



Products & Application Areas

Product examples and product visions : fluidic 

ñdisplayò

Low Cost

High Cost

High Content / 

Function

Low Content / 

Function

Small Size Large Size

Advertisement

Price Tag ÅiÅf06 Mitsukoshi Åj

ÅkFujitsu ÅlÅiPOS system linked 

with RFID Åj

Traffic AD ÅiÅf06Tokyo Station Åj

ÅkHitachi Ål

Large SizeSmall Size

Price Tag

e-Book

Card Size ÇVinches A4 A3

High Function

Low Function

e-ReaderÅiPLD for Documents Åj

Å®Å@PDA

In formation Terminal

ÅiÅf06 Europe ÅjÅkiRex Ål

ďLibrie č

ÅiÅf04& Åf06 SONY)

ÅkE Ink Ål

High Cost

Low Cost

e-Paper

ÅiPLD for 
Documents Åj

Å®Document Viewer e-Paper Åiì06)

ÅkFuji Xerox Ål

Watch

Watch Åiì05 Seiko Åj

ÅkEPSON Ål

e-Paper ÅiUndecided Åj

É• Book

ÅiÅf04 Panasonic)

ÅkKent Ål

ÅkEPSON Ål
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e-Book
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Low Function

e-ReaderÅiPLD for Documents Åj

Å®Å@PDA

In formation Terminal

ÅiÅf06 Europe ÅjÅkiRex Ål
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ÅiPLD for 
Documents Åj

Å®Document Viewer e-Paper Åiì06)

ÅkFuji Xerox Ål

Watch

Watch Åiì05 Seiko Åj

ÅkEPSON Ål

e-Paper ÅiUndecided Åj

É• Book

ÅiÅf04 Panasonic)

ÅkKent Ål

ÅkEPSON Ål

PDA

Watch

SmartCards

Status Control

Price Tags

Document Viewer

Billboards

Signs



Other applications : electrowetting

Optical lens

Source: Varioptic

Source: AdvancedLiquid Logic, Inc.

Lab-on-a-Chip

digital microfluidic

Product examples and product visions : fluidic 

ñdisplayò

Source: LiquaVista

Clock



Products & Application Areas

Product examples and product visions : fluidic 

ñdisplayò

The potential for low marginal costs is excellent.  

The application area in industrial and consumer application is only 

limited by application creativity

Åfrom billboard over         toy to           toothbrush and beer 

can



presentation of fluidic components : 

micropump



presentation of fluidic components : 

micropump
Some more examples for comsumer 

apps
scent delivery and aircare devices:


