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Aysromel  Definition - Hybrid Assembly

Microrobatics & Self Assembly

»Hybrid manufacturing process based on positional- and self-assembly for
complex micro-products”
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Synthesis of self-assembly and csem
hydromel robotics — Hybrid assembly

Microrobotics & Self Assembly
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Aysromel  Motivation

Microrobatics & Self Assembly

~Trend towards more complex and more miniaturized micro-

and nano products”
MulU-nﬁpknmﬂ-oauu_ memawdpdm

European Technology Plattor iR

Socio-economic studies T

EPOSS e e
[ J2o005 2010 2015 2020

... Manufacturing technologies for future RFID chips

8th April 2010 // Micro- nano manufacturing seminar // Torino // Hybrid assembly for ultra precise manufacturing // A. Steinecker CSEM



csem

Aydromel
Microrobotics & Self Assembly
Complex integrated electronics
SIGNAL / POWER 2D SYSTEM 3D SYSTEM POLYMER MULTI-
REDISTRIBUTION INTEGRATION INTEGRATION FUNCTIONAL BLOCK
~Fine line — Embedded passives
- CTE match with Si antennas, MEMS, ICs
- High Tg polymers - Ultra fine line
- Bare die assembly ~ Compatible molding processes
~ Low cost bumping ~ Stacked ICs
LS ~ Autonoumous
bt - Functional layer concept ~Thin film wiring
- Optical interconnects (reel to reel)
- High k and low k dielectrics - Ultra thin interconnects
m - Integrated cooling concepts ~ Reactive contacts
- Micro bumping - Self assembly
- Sensor/ media interfaces - Plastic electronics integration
- Secure package - Printable wiring
status short-term mid-term long-term *
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Microrobotics & Self Assembly

csem

Totalmarketsize

$100B

$50B

$10B

$7B

... Next generation photonics

Merging Optics & Nanotechnologies
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rysromel  HYDROMEL - Project key figures

Mierarobotics & Self Assembly

e 24 partners (13 industrials)
from 10 countries

« 5end-users with

TYNDALL demonstrations

CNRS

BIOPREDIC
EA

*  Associated industrial
advisory board

ALMA
ST 5AS

*  Budget of ~14 Mio €

¢ 48 months; running until
09/2010

HEXACOM
DIAD
RIBES RICERCHE
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Aysromel  Robotics — Technology Selection

Microrobatics & Self Assembly

pre-process

Quality process control - in-process
post-process

EC/DC motors System Control |+

Factory control (MES)

Piezo - High-level control of
- Actuators . Control with .
Shape Memory -{Basic Components | sensory feedback integrated components
Low-level sub-system control

Encoders

Contact gripping

Vision as extension

u
2D Vision . ofencoder feedback Gripping | Vacuum gripping

. - Industrial Vision

Pose Estimation i
2D Vision Microscopic Vision L Vision Mechanical feeding
Pose Estimation B Vibrational feeding

Fluidic feeding
contact .
- 1 DoF force sensing

Processes / Tools |-
non-contact

Gluing / Soldering

Multi DoF force sensing N e ety - Welding
sensory feedback Clipping
Cutting
Removing | G
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rysromel  RoObotic Components - Achievements

Micrarobotics & Self Assembly

Robotics Highlights
¢ Vision algorithms (2D-6D)

- 3D vision for in-depth analysis of
SEM scenarios / stereo vision / depth
of focus vision wwoy

— 6D vision for model-based pose
estimation ez

] [
Force-controlled grippers actuated gripper arm

gripper arm for sensing

9 - Assessment of gripper for Micro
assembly remoroos

transverse capacitive

- save cell manipulation and injection sensor

tools have been designed pss

lateral comb drive
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Mi

robotics & Self Assembly

csem
Self Assembly — Technology Selection

key lock
capillary forces

Industrial feasabili

Surface Treatment
Patterning Methods
Switchable Surfaces

Hierarchical assembly

bonding force measurement
| bonding force modeling |
electric field simulation

prinicpal
Feasibilty

Industrial / economical
feasibiity

polymer grafting

y nano-
micro topography

"~ Self-assembly

enabling processes |

Applications
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electric field induced
magnetic field induced
fluidic self-assembly

temperature responsive
Switchable responsive surfaces | electrical responsive:

PH responsive

Photolithagraphy
Micro and =
Surface Patterning -

micro-contact printing

photocatalytic oxydation

‘Objects positionning

cts alig
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Technology platform csem
Aysromel  Self-assembly - Highlights

Micrarobotics & Self Assembly

Self-assembly Highlights
e Structuring

- Design and processing of mechanical features
for self-alignment rcsew

— Patterning techniques csew,cea

e Surface modifications

- Study of chemical and structural e

patterning of surfaces rsewces  o-8rg1o10181 -1y

e Control

-oxT

- Switchable assembly [CEA, CSEM, CNRS]

— Hierarchical assembly mwoa etz
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Aysromel  Synthesis

Microrobatics & Self Assembly

i
E =

, -
Top Down Microrobotics D

L

SYNTHESIS

Bottom Up Self-assembly
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Aysromel  TOp-Down oriented synthesis

Mierarobotics & Self Assembly

Robotics with Self Assembly

\

e Tool improvement \\ f

- Gripper with nanostructures euea W76 150 X199 189em O3B

- Capillary gripper wun

- Gripper with switching cws)

e Process improvement

- Clipping mechanisms csew

£

L

£
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Aysromel Bottom-up oriented synthesis

Mierarobotics & Self Assembly

Self Assembly with Robotics
e Self assembly substrates

- Thermally responsive surfaces

— Structured surfaces

- Subsequent robotic handling

e NanoHandling

- Self-assembled nanowires can be
accessed and manipulated

After 1hincubation  Aften 3 min with trypsin
(adsorpfionof cells)  (nzlzase of cells)

n Gl de, T ATTRS
i e S
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Mechatronics: csem
hiydromel Packaging of MEMS grippers

Microrobotics & Self Assembly

Assembly task csew renroroors)
e Connection of MEMS part with PCB
e Fine gripper with force sensor

e Accuracy <10 um; <0.5°

Challenge
® Handling of brittle structures
® Precise alignment

® Bonding
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Electronics:
Ayaromel  RFID assembly

Microrobatics & Self Assembly

Assembly Task pur.emz, cea oaracon
e Throughput: 100.000 - 200.000 UPH
» Accuracy: 20-30 um, 0.1 deg
e Materials: Si components / substrate PET

+ Size: 200 x 200 x 50 ym to 500 x 500 x 150 |
um

¢ Low cost, parallelisation

T Pick&Place
f ) (KGD)
\EEuna.
\C:j
. A
Hybrid approach: ¥
 Coarse positioning mechatronics L, / WERRG Fiﬁ;?;m{‘ [ pona
¢ Capillary self-alignment g H << Electrical contact>>

L4
8th April 2010 // Micro- nano manufacturing seminar / Torino // Hybri




csem
Aysromel  Definition - Hybrid Assembly

Microrobatics & Self Assembly

Hybrid Assembly is applied in two scenarios
e « Classical » robotics that benefit from self-assembly technologies
- Top-down oriented

- E.g. Surface modifications of grippers

improved feeding

e Self-assembly that benefits from robotics
- Bottom-up oriented
- Robots for fast object pre-positioning

— Robots for selective correction

8th April 2010 // Micro- nano manufacturing seminar // Torino // Hybrid assembly for ultra precise manufacturing // A. Steinecker CSEM



csem

Ayaromel  Outlook

Microrobatics & Self Assembly

Next steps
e Project end September 2010

e Finalization of demonstrator systems (until mid 2010)

Get in contact with HYDROMEL

« alexander.steinecker@csem.ch

« www.hydromel-project.eu
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Aydromel

Microrobatics & Self Assembly

... thank you for your attention!
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