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Introduction
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1-D Diffuser: Desired Characteristics

« Diffusion only in one__ direction (linear - not elliptical)
« High power laser in transmission

 No zero order

* Narrow diffusing angle: 4-10°

4-10°

Original Beam
Width
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Diffuser Fabrication Process

* Not possible to fabricate 1-D o Etch process with a mask
diffusers with traditional allows more control over the
methods (blasting, milling, etc.) precise statistics of the

structures
2D Diffuser, sand blasted 2D Diffuser etched with a mask
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Fabrication Principle - Isotropic Edging

Flat Bottom w - distance

d — opening A
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Fabrication: Mask Concept 1D Diffuser

 Mask stripes are freestanding
so they fall off when

A completely under etched
e Spacing d between stripes is
14mm maintained constant over one
device
« Width w following a normal
W «—>
d

14mm

distribution around p and a
standard deviation of 0.2

e Values for pu: 50 - 200 um

/\ e Values ford: 5-20 um

LOB 2008 / Roland Bitterli
de Neuchatel ml CTI Project ALBS



ESEM Pictures of 1D Diffuser

ESEM Pictures
LinDif03, Wafer 2, Chip D4

T~

Straight flanks are an
optical illusion!

Sharp ridges
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1D Diffuser Profile
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Goniometer Measurement Setup

Angular resolution: ~0.1°

50-100cm

A
A 4

531nm

Variable beam size
<3mm

|

Movable Detector +/- 5cm
Detector Size 2mm X 2mm

~
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Simulation Model

 Model of the structure is based
on assumption that the etch
process is perfectly isotropic

* Purely geometrical optics i (”‘x.\
model
— No diffraction
— But very fast

 Model is valid as long as
diffraction
IS not an issue (big structures)

n,sin( ;)=n,sin( )
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Simulation & Goniometer Measurement Result

d=20 m
w=200 m
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Simulation & Goniometer Measurement Result
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Simulation & Goniometer Measurement Result

1st Order Diffraction

Geometrical model not
valid anymore
e
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Conclusion

 We fabricated true 1D diffusers based on a statistical array
of cylindrical lenses

 The shape of the lens structures influence the (undesired)
diffuser behavior:
— Flat bottom/top: High zero order

— Steep structures: High diffusing angle
— Small structures: Diffraction pattern

o Comparison of goniometer measurements and a simple
simulation show good agreement for big structures

Thank you for your attention!
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