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Opening remarks

AMems (technology development and first
products) was in the beginning heavily

Influenced by only a few areas of apf ﬂ

Aautomotive

Aink jet heads

Automotive heavily influenced
Si-Mems develelopment,

Ink Jet the plastic, metal, glass and cer....=~
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Opening remarks

Aspecially 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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Opening remarks

Aspecially the automotive create a big pull to

the technoloy (in the 80" a car without airback was nearly
non-marketable; a 20.000 $ product was hooked up by a 100$

[ .
= Ongg)a result of that the high costs

of high tech technology development
was financed by a traditionally
very conservative industry
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Opening remarks

Athere was no big interest in the automotive
Industry for other products than automotive one
Afurther Mems development was only possible

In high value markets like medical or some

market niche
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Opening remarks

Aprincipally the same is true for the plastic/ceramic

metal technology:

AAgain the ink-jet was the driving force and main
market

Amedical was the other mainly addressed high
val ue mar ket
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Opening remarks

Aprincipally the same is true for the plastic/ceramic

metal technology:
AAgain the ink-jet was the driving force and main
market

Amedical was the other mainly addressed high
val ue market, speci,;

Important difference: The plastic, metal,
a.s.o world is regarding packaging and
assemble even more complex and
diversified than Si-Mems
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Opening remarks

Silicon : scaleable products

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

Acceleration sensor

Pressure sensor

Yaw-rate sensor
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Opening remarks

Polymer : non scaleable products

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

Lab on Chip device [N S

— interconnection

hook-and-pile fastene “#*
- .
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Some words to Bartels Mikrotechnik

Founded 1996; 25 employees

Two business divisions:

. : .. ®
mlcro(?omponents‘jD microEngineering
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. . . @
microkngineering

Some words to Bartels Mikrotechnik

microEngineering
Customer specific development services:

Technological focus on microfluidics,
microactuation and micromechanics and
focus to plastic structuring and assembly

usi ng afaliflpeagssd yappr oac
-with design capabilities and analytical
-with own laser prototyping capabilities

-with own prototype assembly line

but with a favor : buy if possible
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microEngineering

Some words to Bartels Mikrotechnik

micro Components

Production of micropumps, microvalves and
microfilters

Technological focus on micro-molding
processes, assembly, laser welding, laser

but with a strategy : buy the raw parts and
control
assembly and test

@mikrotechnik
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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
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microComponents?

presentation of fluidic components
‘micropump
Functional Principle

(m)ikrotechnik

At ©

www.bartels-mikrotechnik.de

Bartels
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microComponents‘jD

presentation of fluidic components
‘micropump
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119 mm

I 35 mm

Configuration:
- Piezo membrane pump
- Single/Double actuator syste

- Injection molded housing
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microComponents‘jD

presentation of fluidic components
‘micropump

Controlling the Micropumps ‘ _‘_

AElectronic directly integrated in pump housing
(battery or mains adaptor driven)

Aviain board Electronics: integration in system
electronics

(requires 3-5V DC)
AOEM electronics R D ’

) be e

-

A ab electronics
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microComponents?

presentation of fluidic components
‘micropump
Micropumps i Key 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

|

Bartels 18
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microComponents?

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

IE‘ ] 00

=
= B
= =
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microComponents?

presentation of fluidic components
‘micropump

Leica’ Water Immersion Micro Dispenser

Automatic supply of water
immersion during
microscopic experiments
enabling a high resolution
water objective.

Water reservoir and
micropump are directly
Integrated.
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microComponents‘jD

presentation of fluidic components

‘micropump | |
Active Transport in Lab-on-a-Chip-Systems

Mr. Bead: POC-Analyzer Corning: Multidiemsional
Platform Modular Microfluidic System

~ @ikrotechnik
Bartels 21



microComponents‘jD

presentation of fluidic components
‘micropump

Active Feeding of Sensors

Target gas (liquid) is transferred from point of measurement
to the sensor itself

Where?

ASafety
AMonitoring
AProcess Control

@

Sensor module including both pump and
Why’) sensor
AStable sensing conditions / more accurate results
ASensors mounting in distance for protection against
manipulation / temperature / dust / mechanical destruction
AFeeding of multiple sensors with the same probe fluid
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microComponents?

presentation of fluidic components
‘micropump

Minimal Lubrication

Feeding small amounts of lubricants

T

Why’) Reservoir
ALower operation forces Micropump
AReduced wear Linear guide
AReduced operation noise

@ikrotechnik
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microComponents?

presentation of fluidic components : fluidic
nNndi spl ayo
result of a development project for ADT AG /

S aldl

thlgi

adt Deutschland GmbH
KoOnigsteiner Strasse 96
65812 Bad Soden, Germany
info@adt-gmbh.de
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microComponents?

presentation of fluidic components : fluidic
Nndi -

www.treehugger.com

I, - " : “
- Droplet
i Hydrophobic layer
Discription by Dielectric
Lippmann-Young equation Electrode
Sulbbstrate
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microComponents‘jD

presentation of fluidic components : fluidic
nNndi spl ayo

Pos. 1 Pos. 2
Hydrophobic layer
Dielectric
Electrodes
<+—— |TO-Glass
1 L[HHULHH

Atruly bistable
Aenergy efficient
Avoltage 20 - 50 VAC
APassive Matrix driven
Alimited aperture
Amonochrome
application
@ikrotechnik A40 bis 85 °C (125 °C
max)

Bartels



microComponentsT

presentation of fluidic components : fluidic
Nndi spl ayo

Bistable - 3D architecture

Pos. 1
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microComponents?

presentation of fluidic components : fluidic

nNndi spl ayo

The Properties

Ahighly reflective / sunlight readability
Abi-stabil / Azer ofi power
Ahigh contrast ratio

Aprinter like optical properties

ACMY and RGB operation mode possiblel

readability under intense illuminatior
' o ik

full powered 7 seg. LED no power liquid d

SK

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

Avariable pixle sizes, currently 0.5 mm to 10 mm

Aadoption to low content / low speed to high content / high speed

MOdes @i otechnik
Bartels



microComponents‘jD

presentation of fluidic components : fluidic

@ditlde cj)lourSnoQI I a y C\)

small pixel
not bistable
high power

consumption

back light needed

LCD DlS (J Ia indoor

uuuuuuuu

i i 0 G G G GE
W w m o EECE; high contrast

SIS B SL INGL LSl I B

H RGB colour

http://de.wikipedia.org
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Subtractive colour model
middle up to big pixel
bistabile

low power

consumption

D3 Display

ambient light

in- and outdoor

high contrast .

high aperture
CMYcolour (printed like

)




microComponents‘jD

Product examples and product visions : fluidic
nNndi spl ayo
LED replacement 5x7 Matrix
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5x7 vollflächig.MPG
5x7 reihenweise hell.MPG

microComponents‘jD

Product examples and product visions : fluidic
nNndi spl ayo

2 2
> e e

Monochrome or colour indicator

Household ‘true white’ display

Start \V® © Yo 45°
Prewash ,ﬁ‘y" o &v, 50°
Wash 6 ~ ™ auto 60°
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Product examples and product visions : fluidic
Nndi spl ayo
Products & Application Afisagontent/

nction

High Cost

Small Size Size-

.....................

Low Content / eneeesenssesstnntennsnstessttstnsannsennsnnsansan
Function

@ikrotechnik Lndnmnotnodonnedaonoboomdnmmobmndamnebonnmhonodnommbnmdeomodnoodonnednn ol
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Product examples and product visions : fluidic
Nndi spl ayo
Other applications : electrowetting

Optical lens Lab-on-a-Chip
digital microfluidic

Clock

Source:Liqua Vista

Source:Advanced.iquid Logic, Inc.
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Product examples and product visions : fluidic
nNndi spl ayo

Products & Application Areas

The potential for low marginal costs is excellent.
The application area in industrial and consumer application is only

limited by application creativity

Afrom billboard over toy to toothbrush and beer

can
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microComponents

presentation of fluidic components :

I

glue

cosmetics

dosing (disposable) T
n

\

flavoring/spices
feeding sensors

sweetener i .
coffee-machines: —iy;; han machinery food/beverages industry, others
oil/vinegar
chemical/biological/medical
insuline analysis (lab-on-chip)

pain reliever

drug delivery

nutrition saliva
blood
body fluid check
processors cooling urine
power modules
illuminants miniature cooling system preprocessor

helmets

saving material

scent-devices

controlled reaction

pharmaceutical
development

fields of applications

wellness-oils
inhalation system
esoteric stuff / feromones

checking quality

environmental analysis

food industry

lakes, rivers, rain
active sensor supply )—I

(sample generation)

lamps (visual)

picture frames

living accessories /
furniture

safe oil lamps
advertising material

mobile systems

model cars/planes

chainsaw
tools

plant watering

autarkic lubrication
system

H

water-systems
(analytics/adding
compounds)

L motorcycles

stationary systems

temperature controlled
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| microComponentsT

presentation of fluidic components :
micropump
Some more examples for comsumer
apps

scent delivery and aircare devices:
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