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Karlsruhe Nano Micro Facility = =2

Helmholtz research infrastructure

state-of-the-art technologies and expertise

micro nano structuring and characterising

multitude of functional materials

free-of-cost access to users from industry and academia

=» free-of-cost access

to multimaterial processing in MNT
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Laboratories ﬂ(".

Karlsruhe Institute of Technology
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Micro- & Nanostructuring Microscopy & Spectroscopy Synchrotron Characterisation

In-situ XRD

X-ray microscopy & tomography

X-ray diffraction

Atomic layer deposition
Dry etching cluster Atom probe tomography

Nanoimprint lithography NMR spectroscopy

subject to a

Scanning probe technologies mayor investment
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Electron Beam Writing & Scanning Electron ﬂ(".
Microscopy

Some Figures

; 3x3_V_Area_210_10 [—\

- Substrates: 4” and 6“ wafer
* Resolution: <1 nm

- Aspect ratios: up to 10 (geometry)

« Structural details: down to 20 nm
(resist thickness < 100 nm)

i : | H 20nm

SEM image of a 3 x 3 array of “V”- * Resist thickness: extremely thick
structures. “V"-structure 106 times PMMA (3200 nm) with structural details
magnified. The left and right leg in the submicron range (~ 200 nm)

width is 16 nm and 18 nm
- Mix & match with other technologies

at KNMF (FIB, DPN, X-ray, ...)

20.04.2010 Georg Obermaier — Karlsruhe Nano Micro Facility (KNMF) Helmholtz Programme NANOMICRO



Hot Embossing

Microstructures on a 8 inch
molding area

.

Optical grating structures
in the ~300 nm range

AKIT

Karlsruhe Institute of Technology

Some Figures

Molding areas: up to 8 inch
Cycle times: 6 min — 20 min

Molding of many thermoplastic
polymers: including high
temperature polymers (e.g. PEEK)

Nanoimprint: structure size down to
the sub-micro range

Double sided molding
Molding of through holes
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stitute of Technology

Injection Moulding ﬂ(“.

Some Figures
- Substrates: polymer, metal, ceramic
* Cycle times: <5s—6 min

» Aspect ratios:
- 17 for free standing structure
(height: 2000 um, width: 115 um)
- 25 for buried structure
(height 250 pum, width: 10 um)

Combined gearwheel / shaft
sample made by 2C injection
moulding of alumina (shaft)

and zirconia ceramic (gearwheel)

 Structural details:
< 200 nm for AR =1
(in case of lower AR replication
minima decrease correspondingly)
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Dip Pen Nanolithograhpy

S5 m

Fluorescently labeled :
phospholipids patterned
on a polystyrene surface
with a half-pitch of 250 nm

KIT

Institute of Technology

Some Figures

Smallest structural detail: < 100 nm
Largest structural detail: > 10 um

Substrates: glass, silicon, PMMA,
polystyrene, metals (e.g. Au, Ti)

Compatible with biological
molecules: e.g. DNA, protein &
phospholipids

Compatible with prestructured
surfaces

No undercuts
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Synchrotron Light for MNT

Challenges

Developing the next generation of
synchrotron technologies for in-
situ characterisation of micro-
and nano-scale functional
materials

[ 1 X-ray lithography

B Spectroscopy

[ X-ray scattering & imaging
I KNMF

10 20.04.2010
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THF2 THF1
Nieder-
spannung
Mo
spannung

Synchrotron Light for MNT

«

1. KNMF Cluster
on-site template
preparation or
sample synthesis

2. In-vacuo

processing

with modular

components

- in-situ CVD _
- in-situ sputtering =<
- in-situ / ex-situ MBE \ '

- in-situ PLD

- efc. (extendable)

Speicherring

500 MeV Booster
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IR spectroscopy

3. Mobile of nanowires Soft x-ray
‘ transfer system analytics
in-situorex-situ & | ----- facility

access to different

od T
end stations <
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Proposal Submission

Free of Cost
® standard proposal

® |ong term proposal

m fast track proposal

Annual Calls
® January 15
® June 30

Submission
a www.kit.edu/knmf

KIT

Institute of Technology
User's
proposal

Formal approval according to
- user guidelines
- scientific excellence
- feasibility

yes I

‘ no

The proposal results
from an open call?
L
no

L ha W
Is it a fast track
proposal ?
]
no I
w yes
Peer Review Board
votes in favour?
— 1 ||
yes no
h h 4
acceptance{ rejection %cceptanc% rejection
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Proposal Submission

Full Cost Recovery

® proprietary proposa
= no publications
= no deadlines
= NO peer review

AT

Karlsruher Institut for Technologie

SUCHEN

Home

+ Profile

Tachnologies

+ References
* Access

User Login

Submission
® www.kit.edu/knmf

20.04.2010

KNMF

Welcome to Karlsruhe Nano Micro Facility {KNMF)

KNMF is a high-tech platform for structuring and characterising a multitude of
functional materials at the micro- and nanoscale.

The facility is focused on providing open and {for public work) free access to multimaterial state-
of-the-art micro and nano technologies for users from industry and academia, either national or

international. Annual deadlines for the submission of proposals are January 15 and June 30.
Applications for urgent and commercial projects can be submitted at any tirme (@ submission).

NEWS

Most Recent Publication
February 2&, 2010

S. Lenhert et al.

Lipid multilayer gratings
Mature Manotechnology

+ Details

UPCOMING EVENTS

Georg Obermaier — Karlsruhe Nano Micro Facility (KNMF)
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Karlsruhe (INANO
MiCRO [Facility

Contact (User Office)

Karlsruhe Hano Micro Facility
H.-von-Helmhaltz-Platz 1
76344 Eggenstein-
Leopaldshafen, Germany

Phone: +45(7247)82-3123
Fax: +43(7247)82-6273

v knrnf-userofficeakit edu

» . kit edudknrnf

Deadline: June 30, 2010

4th CALL OPEN

» Submit your propasal

Did you know...
..that you don't

haus ta wait near e
the deadline of a =
call to validate your

Availability of
Technologies

Please note that the
availability of electron beam
lithography, x-ray lithagraphy
and hot embossing will be
lirmited during the 3rd and 4th
call. Read more in the
announcement (see
right-hand calumn),

proposal? Don't miss the
deadline by uslidating yeur
propesal too late. Ghanges
can be made to all
proposals st any time befare
deadline.

Once you are editing a
proposal it will be marked
"incornplete" or "not
validated", so don't forget to
re-validate it.

ANNOUNCEMENT
Availability of
EBL, XRL, HE

Due to the large
nurmber of already

Helmholtz Programme NANOMICRO



User Information

AT

Karlsruhe Institute of Technology

HOME | IMPRESSUM | SITEMAP | KIT

FACILITATING INNOVATION IN
MICROAND NANOTECHNOLOGIES

AT

Karlsruher Institut for Technologie

[ [sucnen|

Home

KNMF

acility
xpertise

echnologies ST

ser Guidelines e
ccess conditions s

roposal submission

KNMF is a high-tech platform for structuring and characterising a multitude of functional materials
at the micro- and nanoscale,

* Organisation
Technologies X
The facility is focused on providing open and {for public work) free access to multimaterial state-
of-the-art micro and nano technologies for users from industry and academia, either national or
international. Annual deadlines for the submission of proposals are January 15 and June 30,
Applications for urgent and commercial projects can be submitted at any time {z submission).

User Office
» References

* Access

availability of
Technologies
Flease note that the
availability of electran beam
lithagraphy, x-ray lithography
and hot embossing will be
== Juring the 3rd and 4th
ad maore in the
ement (see
nd colurnn).

T

Karlsruhe Nano
Micro Facility

Facilitating innovation in micro,
and nanotechnologies
User Guidelines

=2 www.Kit.edu/knmf
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NANOMICRO: SCIENCE » TECHNOLOGY * SYSTEMS
NANOMICRO: SCIENCE - TECHNOLOGY

Contact (User Dffice)

Karlsruhe Nano Micre Facility
H.-von-Helmholtz-Platz 1
76344 Eggenstein-
Leopoldshafen, Germany

Phone: +49(7247)82-3123
Fax: +49(7247)82-6273

» knmf-userofficedkit edu
»www, kit edu/knmf

Deadline: June 20, 2010

» Submit your proposal

Did you know... —~
...that you den't [ ]

have ta walt naar y
the deadline of 3

call to validate your
proposal? Don't miss the
deadline by validating your
nnnnnnn | late

Karlsruhe Nano Micro Facility (KNMF)
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==

Helmholtz Programme NANOMICRO



CurrentStatus - =~

Start-Up Phase
SKIT 2009 — 2014

Karlsruhe Nano
Micro Facility 2009 — Actual

w22 technology processes
m35 technology experts

Deadlines: Jan. 15/ Jun. 30, 2010

Applications for paticularly urgent projects can be submitted any time.
Cortact: +49 7247 82-6188 » knmf-useroffica@kit.adu » www kit sduknmf

m/2 submitted proposals
w99 requested technologies

w/0% approval percentage
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S u m m a ry Karlsruhe Institute of Technelogy

KNMF
B operates as a large-scale user facility

m offers a unique and dedicated set of state-of-the-art
technologies for multimaterial processing in MNT

® has a high relevance for NANOMICRO

® enhances the competitiveness of its partners and users

You are invited to submit your proposal!

next deadline: June 30, 2010
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Contact

MICROMNFacility

Karlsruhe Nano Micro Facility
Hermann-von-Helmholtz-Platz 1
76344 Eggenstein-Leopoldshafen
Germany

knmf-useroffice@Kkit.edu
www.Kit.edu/knmf

20.04.2010 Georg Obermaier — Karlsruhe Nano Micro Facility (KNMF)
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L 4
You are invited
to submit your
proposal!

June 30, 2010
»
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History of KNMF AKAT

2009
2008

2007

2006

2004

20.04.2010

stitute of Technology

Positive Recommendation by PoF-II Panel

Proposal for EU infrastructure EUMINAfab approved (KNMF is coordin.)
KNMF opening

HGF Senate approves funding but contingent on PoF-Il Panel Recomm.
International reviewers recommend approval of KNMF (“outstanding”)
New proposal submitted to HGF

Approval of proposal by FZK Supervisory Board

New e-beam facility installed

Approval of concept by “Perspective Commission”

First proposal for investment (Lack resources in Key Technologies)

Benchmarking study EVA_1
HGF-Review: Recommendation for “Nanofabrication Facility”

Georg Obermaier — Karlsruhe Nano Micro Facility (KNMF) Helmholtz Programme NANOMICRO



Future of KNMF AKAT

stitute of Technology

2014* Proposal on KNMF-Il based on experience/success of 2009-2014 period

KNMF full user operation = 50%
2011* Joint acquisition of equipment with programme Biolnterfaces

KNMF Laboratory for Synchrotron Characterization added
2010* Additional equipment through HGF major investment funding mechanism

* subject to internal HGF processes
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