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AMO GmbH 

Á Spin-Off of RWTH  
Aachen University 

Á άwŜǎŜŀǊŎƘ CƻǳƴŘǊȅέ 

Á Operating since 1997 

Á ~ 40 staff members 

Á ~ 10..15 research projects in parallel 

Á 70% public funded research projects, 30% direct cooperation 

Á 400 m² class 10..1000 clean room 

Á silicon CMOS compatible processing line 
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Top Down 

Bottom Up 

 
AMO GmbH 

R&D Services / Technology Development 
 

Á Nanoelectronics 
ÁSOI FinFet integration for low power CMOS 

ÁEpitaxial gate oxides and metal gate integration 

ÁNanowire technology 

ÁGraphene electronics 

Own CMOS Prototyping line 

 

Á Nanophotonics 
ÁSilicon photonic device prototyping 

ÁPassive and active device development 

ÁHigh resolution / high quality fabrication 

сέ {hL tƘƻǘƻƴƛŎ tǊƻǘƻǘȅǇƛƴƎ tƭŀǘŦƻǊƳ 

 

Á Nanofabrication 
ÁUV nanoimprint process & template development 

Á IP on nanoimprint on non planare surfaces 

Á Larger area stamp / template fabrication 

ÁFlexible template and resist material development 

Tool and Fabrication Platform available 
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Passive Nanophotonic Devices 
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Passive Photonic Devices 

ÁWaveguides, Splitters, Couplers, 
Resonators, Mach-Zehnder-
Interferometers, Photonic Crystals etc. 

Designs from RWTH and AIT 
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Passive Photonic Device Platform 

ÁElectron Beam Lithography 
Á Ideal for ultrahigh accuracy and low volumes 

ÁFlexible for design modifications 

 

 

 

 

 

ÁPattern Transfer via ICP/RIE  
ÁAnisotropic etching 

ÁSmooth side walls 

 

Leica EBPG 5000, 100kV ,  HSQ negative tone resist 

Oxford Plasmalab 100 with HBr/ Cl, high selectivity Si/SiO2 
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Technologie für Wellenleiter 

340nm 

400nm 

Rib-Waveguide Strip-Waveguide 

Linear losses for TE single mode waveguides 1.5 .. 2 dB/cm 

ITG-Tagung 11.05.2011 in Nürnberg 



www.amo.de         amo@amo.de 8 

Main Fabrication Process Modules 

          

<< 100 nm gap 

< 50 nm features 

CD control ~5 nm 

200 nm 

EBL 
high resolution 
and accuracy 
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Novel Resonator Structures - Examples 

1D Photonic Crystal Devices 
Hole Diameter down to 50 nm 
CD Variation < 5 nm 

Courtesy of IBM 

Circular grating resonator 
Gaps down to 50 nm  
on 340 nm SOI 

Courtesy of IBM 
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Statistischer Fehler Resonanzfrequenz 

ITG-Tagung 11.05.2011 in Nürnberg 

-2 -1 0 1 2 3

0

2

4

6

8

10

12

14

16

 

 

O
c
c
u

r
a

n
c
y

Deviation of Resonance (nm)

 PEC08

 PEC32

 Gauss PEC08

 Gauss PEC32

On-chip resonance control  ~ +/- 1..2 nm 



www.amo.de         amo@amo.de 11 

Mode Size Converters for 
Edge Coupling 
Efficiencies ~ 60%,  
no facet polishing 

Grating Couplers  
for vertical Coupling 
Efficiency ~ 30 - 50 %  
dep. on design complexity 

Couplers - Examples 
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сά Photonics Active Baseline 
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Silicon Photonics Baseline Process 

сά Photonics Active Process Line 

 

Á Mix & Match EBL with i-line lithography 

ÁEBL for ultrahigh accuracy 

Á i-line stepper for low cost periphery 

Á1000 .. 2000 ϵ per Reticle 

ÁMLM with  4 layers per reticle 

Á individual low volume processing 

 

ÁExample: 2 EBL-layers + 10 peripheral 
layers: 3000 ϵ reticle costs 
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Passive Devices + Tuning 

Á resonance tuning 

Áheaters on top of SOI rings 

Áҟ˂ up to 10 nm 

 Č full reconfiguration possible 

 

 

 

 

 

 

 

 

Á low-rate modulation/ routing 

Áspectral corrections due to 

 fabrication tolerances 

 

 

 

 

 

 

heating 
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{ƭƻǿ αactiveά devices: switching in the kHz range 
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Application: Switch, Router, MUX, etc.  
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Design and Characterization by BOOM project 
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modulator technology 
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Active Components ς Modulators 

Á plasma modulator with lateral p-i-n diode 

Áplasma dispersion 

 Č variation in refractive index nSi  

Ácombination with ring resonator 
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Plasma Dispersion Modulator  
with thermal stabilization 
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Modulator Technology 

Injection Mode Plasma Modulator based on Ring-Resonator Design 

Key parameters: 
 
ω 1Gbps Modulation rate 

 
ω Driving Voltage:  

Vmod = 0.8V (pp) 
Vbias = 1.5V 
 

ω HighQ-RR-Design  
for O-Band 100GHz-WDM 
 

ω Active wavelength Tuning  
 

ITG-Tagung 11.05.2011 in Nürnberg 



www.amo.de         amo@amo.de 22 

INNOTRANS 
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detector technology 
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Receiver Technology 

All-Silicon Detector 

Linear absorption via defects 
 
Key parameters: 

 
ω Broadband All-Silicon 

Photodiode for C-Band  
or O-Band 
 

ω Sensitivity: 0.3 A/W 
 

ω Bias Voltage:  
| Vbias|  > 2.5V 
 

ω RF-Operation under 
investigation 
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Detektor Charakterisierung Si-implantierte: 

Vergleich mit publizierten Daten 

Ŭabs [cm-1] S [A/W]@5V LPIN [m] Idark [A] @ 5V Ref. 

Germanium ~1000 1 15um 4uA Vivien et al. 2009 

Si+-Ionen 1.8-4.1 0.5±0.2 3mm 7.8nA Geis et. al 2007 

Si+-Ionen 0.85 0.286 3mm 1nA IHT 

Vivien et al. 2009 Geis et. al. 2007 
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Silicon Photonic Platform 
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Partners and Research Projects 

Partners 
•FCI-Deutschland GmbH 
•CoreOptics GmbH (acq. by Cisco Inc.) 
•u2t photonics AG 
•Innolume GmbH 
•AMO GmbH 
•Oclaro 
•IBM Zürich 
•Luxdyne 
•Constellex Technology Enablers 
•IMEC 
•Austrian Institute of Technology 
•University of Valencia 
•KIT 
•Fraunhofer IZM 
•LU-Hannover 
•IHT - RWTH Aachen 
•University of Surrey 
•Center of Research and Technology Hellas 
•National Technical University Athens 
•Χ 

ωTelecom 

MISTRAL: 
Fundamental research on 

advanced Si-photonic 
devices 

ωDatacom 

INNOTRANS: 
O-Band Multichannel 

100Ghz ς WDM- 
Transmitter 

ωDatacom 

BOOM: 
Silicon photonic 

integrated components 
for Tb/s fully integrated 

router 

ωDatacom 

PLATON: 
Plasmonic and Silicon 

Photonics Integration for 
Tb/s router 
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Technology Roadmap 

Launch of Silicon 
Photonics Platform 

ωCombining excellence in 
Design, Nano-CMOS 
Processing technology 
and characterization 

Passive Baseline 

ωSilicon motherboard 
technology 

1 Gbps Baseline 

ω1Gbps plasma 
modulator available 

ωAll-Si-PDs (Prototype 
status, repeatability 
under investigation) 

10 Gbps Baseline 

ω10 Gbps electro-optical 
modulator technology 

ω10 Gbps detector 
technology 

ωAdvanced passives 

2009 2011 2012 2010 
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Silicon Photonics Baseline Process 

to SOI Prototyping Platform 

Á Baseline Processes 

from chipscale Photonic Passives 

to сά Photonics Active Process Line 

 

Á Mix & Match EBL with i-line lithography 

ÁUltrahigh accuracy 

ÁFlexible processing 

Á individual service 

 

Á Modes of Cooperation 

ÁResearch Project Partner 

ÁContract Research & Development 

ITG-Tagung 11.05.2011 in Nürnberg 
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partner of innovators 

ITG-Tagung 11.05.2011 in Nürnberg 

www.amo.de 

 


