Concept of ML2 production line

D10.1 — Concept for production line

SEVENTH FRAMEWORK
PROGRAMME
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R2R production test bench

General specifications

T[]

Control Cabinet

o

Design concept

® Processing of polymer films:
— Max. 250 mm width
— Max. 0,5 mm thickness
— Max. reel diameter: 300 mm
— Max. reel weight: 25 kg
— Core diameter: 6" (3")
— Totally transparent substrates

B Processing of plates:
— Max. plate dimensions: 400 x 250 x 6 mm?3
— Transparent substrates

B Substrate speed: max. 50 m/min

®m Substrate tension: 0,1 - 1 N/mm

® Modular test bench concept (functional modules)
® One-sided roller fixation

® Modular Control Concept
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R2R production test bench ruu
Unwind/ Rewind module g
® Functions:

— Unwinding of polymer substrate

— Delamination of protective liner

— Rewinding of protective liner

— Measurement of substrate tension
— Compensation of winding errors and substrate alignment

® Functions:

— Rewinding of polymer substrate
— Unwinding of protective liner
A — Lamination of protective liner
D — Measurement of substrate tension

— Substrate alignment
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R2R production test bench
Unwind/ Rewind module

Unwind module
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R2R production test bench I
Laser/ Pick-&-place module

® Functions:

— Laser structuring of polymer surface
— Cutting of through holes (VIA)

©
(U
® Functions:
[[ PCaf_’i?Sia“ J] — Step-&-Repeat substrate transport
ositioner
— Placement of bulky components on substrate
(& = Component inspection
@ Conveyor Belt @ = Component placement
@—l—m = Dispensing
I «<— ] = Curing (UV, Laser)
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R2R production test bench
Laser/ Pick-&-place module
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Focus adjustment
(z-axis)

Flying optic

Substrateon a
transportation belt
(x-axis)

JetStream exhaust

Laser

Optics
(condensor, AOM, expander etc)

Laser scanner

Cartesian
Positioner

Conveyor Belt
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HACKER

utomation

VICO Xtec — Micro assembly system

0 20o% Vacuum /6 20% Vacuum /020
+ @@3} chamber(@@@) chamber(@@@

Vacuum conveyor belt module
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R2R production test bench

Printed electronics module

® Functions:
— Printing of electronic circuits path/ components
— Photonic sintering of printed structures

Print- Photonic
head Sintering

@ Conveyor Belt (O

® Functions:
— Coating of substrate (slot die, knife, dip coating)
— Replication of drum structures into UV-curable laquer

g 8_0@ CL_ — UV-curing
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R2R production test bench
Printed electronics module

Print- Photonic
head Sintering

@ Conveyor Belt (O Drop-on-Demand print head Photonic Sintering Module
FujiFilm SAMBA Technologies NovaCentrix PulseForge 3200X2
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R2R production test bench N
High precision lamination module

B Functions:

5 &
— Transport of base layer

[Unwi"def]/ — Unwinding of attached layer
— Manipulation of attached layer

tkg$ — Precise lamination of attached onto base layer (<< 50um)
@ con. Q) Belt @
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R2R production test bench
Module combinations (examples)

H FleX|b|e prlnted Unwind/ delaminate Printing/sintering Rewind/ laminate
circuit boards

Print- Photonic
head Sintering

@) conveyorgelt |(O)

| S u rfa ce Unwind/ delaminate Laser structuring/ Precise lamination Rewind/laminate

. cutting
structuring

| E|ectr0n IC Unwind/ delaminate Printing/sintering Pick+Place (A) Precise lamination Rewind/laminate

functions
| A

O Graorset O

(=)

]

Print- Photonic
head Sintering

Q)| conveyor gelt |(O)
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R2R production test bench

Automation concept

B Modular control architecture:
— Dencentralised control concept for flexible changes in production system and process

structure
— n modules = n x (motion control units + periphery)

— Automated production system setup by communication protocol

Module 1 Module 2 Module ... Module ... Module n
(e.g. unwinding) (e.g. imprint) (...) (...) (e.g. rewinding)
Feeding direction >
4/\} | | 4/\} | | 4/\} | | 4/\} | | 4/\}
Periphery Periphery Periphery Periphery Periphery
Drives Drives Drives Drives Drives
Control |<E> Control <E> Control <E> Control <E> Control
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