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Dr. Walter BACHER

Deputy Director
Technzlogy Support,

Coordination, Instituta for

Microstructura Technolagy,

Forschungszentrum Karlsruha

http: A www fzk daimt

Forschungszentrum Harlsruhe (Karlsruhe Research
Center) 15 one of the most important non-commereial
scionce and engineering research institutions in
Crermany. Tt works on research and development
problems of publie interest, exclusively for peaceful
purposa, 1n the fields of technology and the envi-
ronment, 15 Research for Bavironmentally Sustain-
able High Technologies program 1% conecenlraled on
these four main areas:

(1) Environment

{2) Energy

{3) Microsystems Technology ~Medical Technology
{1) Iundamental {es=arch

The Research Center is funded by the Federal
Republic of Garmany (8027 and the Slate of Baden-
Wuerttembere (10% ). The spplication-oriented
activities of the Center comprise all stages of re-
search, from basie [imdings Lo o pre-produet devel-
opmenl, In Lhese fislds, the Center cooperates closely
with hundreds of partners in science, ecapesially
universities, and in industry.

Activities tn the Area of Microsvstems Technolo-
g#v:To eoordinatle Lhe aclivities of ssven research
institutes and two engineering departments in the
area of MNicrosysiem Technology, the Program
WIKRO has been [ounded in 18582, Within this Pro-
gram. complex microsystems, e.g. intelligent com-
binations of micromechanical or microoptical
MICTOACNERTE, micromechanical microacinators
(manufactured from non-silicon materials such as
metals, plastics, ceramics), and microelectronics,
are developed in close cooperation with Industrial
usars. The institutes within MIKRQ, especially tha
Inslitule for Microstructure Technology (1MT ),
wherethe LIGA sechnology has been invented, maks
important coniributions to commercializing thess
microaystems which will be {ouwnd in lhe nesr
future in nearly sll sress of science and technology,
espenially in automotive techoology, information
and telecommmication  fechnology as  well  as
botechnology and life science, bul also 1n peods
for public use. Microsystems technology is expected
to improve greatly existing producis and develop
markets for new products.

Hare are some spectiic aclivities of the Hesearch
Cenler 1in this field:

* [evelopment of methods of ssructuring metals,
plastic and ceramics by the LIGA melhod (X-ray
lithography, slectroforming, plastic molding?, pho-
tolithography using SU-8 rosist, laser processing,

mechames]l micromachining, polymer malding {vac-
uum hot emhossing, injeciion molding), metal in-
jection molding, ceramic injection molding.

* Development of systems technologies (toals for
designing, planning, and testing as well as assem-
bling and inierconnection lechrigues) Lo inleprate
various components in 2 single system.

* Improvement of technigques fo achieve low-cost,
reliahle production by manulacturning small-sczle
series of selected microsvslems 1n a pilot microfab-
rication facility.

# Development of muliisensor syslems and spectro-
scopie microanalviles] syslems for analyses in pases
and liguids.

* Development  of  physical microzensors  and
microactuators [or use in general messurement
and conirol syvstems as well as transport and pro-
cess technologies.

* Development . of microoptical components for
telecommunications and process analysis.

# Introduction of new, improved (i.e. safer, less
polluting, more economicsl} microprocess technolo-
gies for chemical, energy, environmental, and
medical technologies.

Structural detail of a polymer mold for an elec-
trostatic linear actuator. Stiructure height:100
micrometers, smallest lateral dimension 1 mi-
crometer

Array of 12 micropumps consisting of microstrac-
tured imjection molded housing components made
of polvsulphone (FEU) connectad to a membrane
slructure wilh pold heating coils. Dimension of
single pump: Ymm # 10 mm, Height: 1.5 mm.

Machanical micro-manulacturing: 10,000 micropyr-
amids per squara cenlimster,
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