Micro production systems

... In ultimate precision

Klocke Nanotechnik

One of 279 members in a

Pascalstr. 17
Aachen, Germany

Microtechnology Network



Modular Nanorobotics

Configuration instead of Development

Pool of more than 200 Nanorobotics Components

individual machines \
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Micro Production Systems



5 - 50 mm stroke
Loads up to 2 Kg
1 nm resolution
No backlash

© Klocke Nanotechnik, www.nanomotor.de
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Microassembly -Module

with < 1 nm resolution

1 nm resolutlon

Microgripﬂp

and different tip shapes
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3D-Nanofinger ©

A new Instrument between
Profilometer and
Coordinate Measuring Machine
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3D-Nanofinger ®

>

/8D Topography 0

i\ NI
\\ Dimensions © AW

AContours
AAngles
© Stroke:
Up to 50 mm in XY and 20 mm in Z
ARoughness
© Resolution of movement: 1nm R e T e e
Sensor resolution: 0.5 nm .
Smallest structure size: < 100 nm
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1 Example
Measurements in small holes

£ [nm_Calb:]

) 100000 200000 00000 400000
Z [nm_Calb:]
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0821 * 7 + -392870,741308| Y =94082,000000 j
50 * T + 106851 046820| Y =54565,000000
| Arge 59,8539

Linescan to determine the winding angle

Internal screw thread with 1.4 mm diameter ﬁ?ﬁﬁ@chmk?




The SEM-FIB Workbench

Handling in SEM/FIB, as easy as at a Light microscope:
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The SEM-FIB Workbench

Skin Cream Industry
Nautical ol research

L}
Extraterrostrial materials _")
Polymer fllm Industry \ & Material Research

A
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Environmental Research /

Forensics /
nipulators to separate objects __ @ Crime Research /

Color = exclusive applications of Klocke Nanotechnik

Electron / lon Microscopy
Applications

"'{ 3 Dimensional SEM

' @ Stress tests
gal skress at CNTs o

. Elasticity | Tribolo
~._ @ Reliabiity /|
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4 Friction
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’ \ CNTS on AFM tips
0 Prddibtosdbibib. o

-_ & X-Ray imaging ~

Applications

Stationary assembiy => Sample size
* mdoporoonl

& Waler Probing W

% Semiconductor

Nanomanipulation M

3 Mask Repair

/ Nanostructures ontpo Probe Ips

[/ CNTs on Semiconductors

% Assembly of new pfodwcl-l ' Manufacturing of shgle
’ \ devices (e.g. SQUIDs)

\\_Flek emilters

Advanced Microproduction: |
The NanoFab f

\._RF antennaa

@ Testing of new products -

@& Nanorobotics sample stage -

7 e-beam thhograghy ! In combination with Manipulators

_ '@ => Nanoprobing

Turnkey solution from GATAN 0. i ——
(XRay-Technology) kL
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4 Nanorobotics Manipulators
Typical SEM-Integration
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Proof of precision:

Thein-SEM n Nanoc

Automatic microassembly of smallest components

0 Production of Carbon Nanotube transistors

oAFMtlpssharpenedbyCNTs OProduction of

The ANanoFabo from KIlocke Nano
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NanoFab

sever al

Ti1100ms F PTOX

W\N WAV

Force signal

R

Klocke —

Nanotechnik =



Electrostatic Gripper
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Force Feedback Gripper

T —

T1100ms / PTOX

'\ J\/\/\/\/\ \/\ \/\/\ \/ / 10 Hz Dreieck

Kraft3|gnal
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Force Measurement
Haptic interface
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