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How to insert a photo?

Click the icon to add a picture 

from a file, or open the Cumulus 

Browser and select an image, 

click on the placeholder, and 

click insert in the Cumulus 

Browser. The image will be 

inserted to fit the size of the 

placeholder. 

Want to customize the image 

section? 

Select the image, right-click and 

choose crop. Now you can select 

the image section to be shown. 

Scaling Photonic Integrated Circuits 
via Optical Coatings and Ion Beam Trimming 

solutions

EPIC Technology Meeting on Microelectronics & 

Photonics – Two Sides of One Coin

Daniel Sa Pereira - Sales Manager
daniel.sa_pereira@buhlergroup.com

+49 (0) 151 72516233
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Center of Competence Leipzig 
• Ion Beam figuring & trimming 

• Measurement technology

Center of Components Hasselroth
• Fabrication of key technology components 

Leybold Optics Hub – Alzenau, Germany
• Machine manufacturing

• Application center

Center of Competence – Owatonna 
• Sputtering components 

Leybold Optics Hub – Raleigh, USA
• Machine refurbishing

• Application center

300 mCHF

Turnover

600

FTE employees 

worldwide

3500+ 

Installed system
7% 

of turnover for 

innovation

Leybold Optics Hub – Beijing, China  
• Machine manufacturing

• Application center

Leybold Optics at a glance
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Leybold Optics Semiconductor
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HELIOS Series
ALD 1200

ARES Series

IBT Series

LTE Series

Magnetron Sputtering Evaporation Ion Beam Trimming

Photonic Integration
PICs, Metasurfaces, Augmented Reality, Waveguides, 

Optical Modulators, Datacom, Diffractive Optical Elements

Atomic Layer Deposition

Sensing
Proximity Sensors, Ambient Sensors, Facial Recognition, 

Hyperspectral Imaging, Solid State LiDAR, CIS 

Lighting and Display
LED, microLED, VCSEL, EEL, LCoS

RF-front end connectivity
SAW/BAW filters, Wafer Bonding, POI

Frontend Semiconductor
Hard Masks, HAMR, Encapsulation, Trench Fillings, Gate Oxides 
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The Rise of Mass Production of Integrated Photonics
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Source: 

Moss, David. (2024)

Integrated photonics incorporating 2D materials for practical applications.

Cladding

Waveguide

SiO2 (Thermal) 

Silicon

Silicon
SiO2 (Thermal) 

Silicon

Waveguide

SiO2 (Thermal) 

Silicon

Waveguide

SiO2 (Thermal) 

Silicon

TFLNAl2O3

SiPh SOI

InPSiN

PIC Platforms with Mass Production Potential 
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HELIOS Series
Magnetron Sputtering
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Request from Semiconductor Market.

Technology.

▪ PARMS+: Plasma Assisted Reactive Magnetron Sputtering

▪ OMS: Optical Monitoring System 

HELIOS Series
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HELIOS800

HELIOS1200

▪ In-situ control for highest reproducibility and uniformity

▪ High deposition rates ▪ Low particle level

▪ High material flexibility and target utilization ▪ Low deposition temperature 
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HELIOS Series
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Measurement 

pattern

Non-uniformity < ± 0.15 %

V

HELIOS 1200

TTV < ±0.6 nm possible for 400 nm 

thin films on Ø 300 mm

[8] S. Mingels et al. - Proc. SPIE 13020, Advances in Optical Thin Films VIII, 1302003 (2024)

[8]

Thickness non-uniformity, Results as deposited
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HELIOS Series 
Propagation Loss of deposited waveguides
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Ta
2

O
5

S
I3

N
4 Material Losses / dB/cm

at 1547 nm at 983 nm

Si3N4 (as deposited) 2.2 3.0

Si3N4 (annealed) 0.5 1.6

*Also suitable for Al2O3 waveguides
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Leybold Optics IBT Series
Ion Beam Trimming
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Bühler Leybold Optics Ion Beam Trimming (IBT)
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0

Process after CMP: TTV typically ~30nm; rms> 0.5nm

scattered light

Process after IBT: TTV typically ~5nm; rms < 0.5 nm

Waveguide Uniformity and Roughness Optimization
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Bühler Leybold Optics Ion Beam Trimming (IBT)
High precision uniformity improvement and thickness adjustment on wafer-level surfaces 
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Material Before After Process 

Si3N4

TTV 19.7

rms 4.1

TTV 4.6nm

rms 0.5nm 

12“ wafer

beam size 20mm

15 min

LiTaO3

TTV 48.9 nm

rms 6.4nm

TTV 10.1nm

Rms 1.4nm

4“ wafer

beam sizes 20mm & 4mm

45min

LiNbO3

TTV 17.9nm

rms 2.6nm

TTV 5.9nm

rms 0.66nm

4“ wafer 

beam size 5mm

20min

SiO2

TTV 19.3nm

rms 1.9nm

TTV 4.9nm

rms 0.3nm

4“ wafer

beam sizes 8mm

7min

Si
TTV 64.5nm

rms 9.3nm

TTV 13.5nm

rms 1.7nm

8“ wafer

beam sizes 20mm & 5mm

90min 

Optimized for High Throughput
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Leybold Optics ALD 1200
Atomic Layer Deposition

Product Announcement
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Leybold Optics ALD 1200
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Conformal Coatings meet High Throughput

▪ Conformal coating of deep trenches possible with ALD technology

▪ Spatial ALD together with Multi-wafer coating leads to increased WPH

ALD coating of SiO2 cladding material for PICs

▪ Superior RI control to optimize light modes in LN waveguides

▪ Eliminating air voids in directional couplers increasing design freedom and allow for tighter specs

▪ Under evaluation with Lionix International

▪ Strategy for TFLN, POI platforms

SiO2 trench filling with the ALD 1200
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Conclusion
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4

Cladding

Waveguide

SiO2 (Thermal) 

Silicon

Waveguide

SiO2 (Thermal) 

Silicon

Waveguide

SiO2 (Thermal) 

Silicon

Magnetron Sputtering Ion Beam Trimming Atomic Layer Deposition

HELIOS Series:
▪ Si3N4, Ta2O5 or Al2O3 waveguide sputtering 

▪ No H2 assisted gas during production of films → important for 1550 nm PICs

▪ Low deposition temperature, High Non-uniformity and Losses below 1 DB/cm (@1550 nm)

IBT Series:
▪ Localized removal or wafer trimming of PIC materials (LN, LT, SiO2, SiN,…) with improved Total Thickness Variation (TTV)

▪ Decrease in rms leads to decreased propagation loss of waveguide materials

ALD 1200:
▪ Superior RI control to optimize light modes in LN waveguides

▪ Conformal coating avoids airgaps adding optical loss

▪ Passivation layers to protect PIC performance
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Thank you for your attention

Daniel Sa Pereira - Sales Manager
daniel.sa_pereira@buhlergroup.com

+49 (0) 151 72516233
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