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Tailored Light - Licht nach MaB
Definition of Microoptics ?

- ,...efficient exploitation of light opening up new applications for optics ...“ (Fa.
Heptagon)

+ ,enabling technology using microelectronical equipment*

. NOT ONLY ,miniaturised, low-cost optics‘, BUT:

!

z.B. Microlens arrays
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Tailored Light - Licht nach Mal

“Mikrooptik fur photonische Verbindungstechnik”

Wesentliche Rahmenbedingungen sind (Zitat Klaus Schulz):

. Kosten

. Baugrolie

. Energie

. Packungsdichte
. Funktionsdichte

Wie kénnen mikrooptische Bauelemente st l l
dem am besten Rechnung tragen ? ? )

» Wafer-level Optik-Technologie

+ UV-Replikationstechnologie zur Herstellung -

* Gleichzeitige Herstellung von Mikrooptik und Koppelstelle —

ph:wn.schem = Fraunhofer
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Tailored Light - Licht nach MaB

Mikrooptik fur photonische Verbindungstechnik

fiber array lens array

1xN splitter

K=

 Quelle => Faser //
* NxM-Splitter (oder pixelierte Quelle)

» Faser => Freiraum (z.B. Schalter) => Faser

* Faser / Freiraum => Detektor / <7
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Tailored Light - Licht nach Mal

Mikrooptik fur photonische Verbindungstechnik

fiber array lens array

1xN splitter

* Quelle => Faser /

i working distance
Wesentliche Koppelstellen g
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Etch-emitting Laser => Fiber coupling

Tailored Light - Licht nach MaB

Requirements for Laserdiode to-fiber-coupling:

Beam parameter product wy'NA = M? &/n

NAy
fast ?xis
\ 7
] ] ~ Nemitters /\%\(/ X
Single emitter (typ.): M2 <1.5 fast axis S B I
M2=15..50 slowaxis 2 e >
A
NAX
Fiber 100/2001im 0.22NA M,/?>= 43/ 86 slow axis

Efficient coupling for M., <Mgper
>> Main problem: Slow axis beam quality

>> Solution: Optical rearrangement of emitters — several principles
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Tailored Light - Licht nach Mal

Laser => Fiber coupling: Skew ray imaging coupler

Principle Design

FAC ,inclined’ (,fast axis collimation®)
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Tailored Light - Licht nach MaB

Laser => Fiber coupling - Micro-optical components

1. Fast axis collimation: High-NA cylindrical lens with large field: GRIN lenses
(DORIC, GRINTECH)

DORIC

2. Redirector: Blazed grating array
- Replication of direct laser-written continous profiles
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Tailored Light - Licht nach Mal

VCSEL-collimation optics on wafer scale

_UV-exposure
e i

VCSEL array, x-pitch = 250um

M row of
! microlenses
pitch 250um
: surface profile
E @250um lenses
i polymer pedestals
9
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Tailored Light - Licht nach MaB

VCSEL-collimation on wafer scale

Combination of replication und selective photopolymerisation
UV- light

| ]

Replication
tool

Polymer

750 uym

Wafer
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VCSEL-collimation on wafer scale

Selective UV- Replication !
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Material: ORMOCER
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Tailored Light - Licht nach Mal
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Collimation optics and holding structure (wafer scale)

Tailored Light - Licht nach MaB

— R
I e e L P L. TL 3 B

L]

=

Bk
] '

12

Photonische AVT
Wernigerode 2009

11

Material: ORMOCER / SU-8
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