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Nanorobotics
for Micro Production Technology

Centimeter Stroke

Atomic Resolution
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Main tasks
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of micro production technolo

Reproducibility of positioners: <1 pym

Adjustment of the microparts orientation <100 nm
Many D.O.F. in smallest volume

Compatible system of modules

Handing over from "coarse" to "fine"

Protection of microparts and grippers

Transport “without” gravity

Integrated sensors

Quality control with suitable resolution

Complete Micro Production Systems
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1. Reproducibility (to be < 3 um)

"classical": 5 ym in best case,

Nanomotor: <50 nm,

Resolution: atomic

Atomic superlattice of gold Klocke
Nanotechnik =




2. Adjustment (to be < 20 nm)

To microscope

Detector
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3. Many D.O.F. in smallest volume

Much smaller: Mini-XY-Table

o Maximum size: 30 mm

o Stroke: 4 mm
o Maximum load: 50 g
o Resolution: 1 nm

o Optional z-axis
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Example: Tiny Spectrometer
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. Compatible system of modules

5 - 70 mm Stroke

Loads up to 2 Kg

2 nm Resolution
No backlash.

2.: Nanorobotics!
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Delivery & 6. Protection
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/. Transport “without’ gravity
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Example: Nanomanipulator
SEM expanded to a Toa
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8. Integrated sensors
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9. Quality control with suitable resolutio
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10. Complete Nanorobotics Systems

The bridge between | b

Nanotechnology and mechanical g
Engineering:

Production island with Nanometer-
resolution for up to Kilogramms of load

Operation modes:
© Manual mode with Joysticks
© Automatic functions & manual operation
o Completely automatic process

o Closed loop process with vision control Klocke
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Components:

1. High precision xy-stage

2. Microgripper, Nanorobotics modules,
Nanofinger, wafer-prober, ...

3. Two rotation stages for source and target area

4. Adhesive dispenser, Nanomanipulators,
Scanning Probe Microscopes,
MicroProf®

5. Video cameras with vision software
for pattern recognition

6. Micro-adhesive bonding: Hardware & Knowledge.

7. Process control with graphical user interface.
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Nanorobotics: Example Manipulator

Stroke: N E Height:
20 mm - 50 mm
3 15 mm
5 mm
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The small Nanorobotics System
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Small Nanorobotics
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... in detail
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Nanorobotics: the big system




...some central components:
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Field of operation
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Microgripper in operation
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‘} Process Control

Demands: Definition of a Sequence

- Parallel operation possible
- Combination of axes Concept for programming by "drag and drop™

o
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Example: Music
1 Line =1 "Axis"

Axis = Sensor

or

Axis = Actuator

Combination:

none.
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Solution: Combination of axes by Boolean expressions




Included: a Vision System
Pattern recognition of microparts

Il
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...as center of a Production Line

Organisation:

Motions |

Control cmbH

‘fJ

I
o
n

=
2

173

>

)
o

e
2
=

Klocke =

Nanotechnik

Institut
Fertigungstechnik
Materialforschung

Fries Research & Technology
Roughness rTopography

Institut
Produktionstechnik und
= Automatisierung



| xample: Microassembly of RF-modules
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Example: inverse Microassembly

Disassembling a Laserdiod
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Summary:
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