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Fraunhofer HHI
Fraunhofer Institute for Telecommunications, Heinrich-Hertz-Institut, HHI
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1928      

Founded as the "Heinrich-Hertz-Institut für

Schwingungsforschung" in Berlin 

Since the 1960s 

Research in photonic data transmission 

Since the 1980s 

Digital video coding research 

Since 2003 

Member of the Fraunhofer-Gesellschaft

Since 2009      

Branch Office in Goslar
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How to keep people working on applied science.
Financial structure of Fraunhofer institutes

Target revenue structure by Fraunhofer HQ:

45% direct industry contracts

35% competitive research projects

(e.g. BMBF, EU, regional)

20% basic financing from federal government

16.06.2026
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Facts and Figures
Fraunhofer HHI

Staff*

*Head Count 2025

General Budget* Scientific Excellence*

*2024*in M€, 2025

135.9  

16.06.2026



patrick.runge@hhi.fraunhofer.dePage

Research Focus
Fraunhofer HHI
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Quantum 
Technologies 

6G-
Technologies

Explainable 
Artificial 

Intelligence

Photonic 
Components & 

Fiber Optical 
Networks 

Medical 
Technology and Image 

Analysis 

Compression of Image, 
Video and 

Neural Networks 



patrick.runge@hhi.fraunhofer.dePage

▪ Strong focus on InP (1000 - 1650 nm), but also TFLN, SiNx and polymer-based (500 - 4500 nm) photonic 

integrated circuits (PIC)

▪ 3 MOVPEs and 1 gas phase MBE (growth of InGaAsP and InAlGaAs compositions);

complete process line from e-beam direct / mask writing to AR coating and chip singulation

▪ Partner within the European Chips Act (part of the APECS pilot line)

In-House Epitaxial Growth and Wafer Fabrication
40+ years experience in InP design & processing

16.06.2026
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InP MPW PICs Often Used for Non-Quantum Applications
Drag and drop photonic integration
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Dual-Pol EML (HHI)

Stokes Vector Rx (HHI)

100ch WDM Rx
(Bright Photonics)

Fiber Sensor Interrogator
(Univ. Warsaw)

Quantum Entropy 
Source (Quside)

Mode Multiplexer
(Univ. Milano)

All-optical Neuron (Univ. Princeton)

Nanosecond Wavelength Switch 
(Microsoft)

Tunable 

Gratings

TO MZIs

Lasers

Amplifiers, 
Phase Sections

EA/EO Modulators

Couplers

Photodiodes

Balanced 

Photodiodes

RF tracks,

crossings, …

Bends

Pol. Elements

Full Ecosystem for PIC Design

▪ Design kit: fab building blocks

▪ Design manual

▪ Physical simulation

▪ Circuit simulation

▪ Mask layout generation
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An Example for Quantum PICs on HHI MPW Runs
Monolithic integration by standard telecom functionalities
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https://doi.org/10.1364/OE.550386

CV-QKD Tx PIC
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Thin-Film LiNbO3 PICs for Quantum PICs
MPW runs with PDK planed from Q3 2026

▪ Waveguide loss of 0.2 dB/cm and modulation 
bandwidth > 100 GHz

▪ Current building blocks:

▪ MMI and directional coupler

▪ Ring resonator

▪ Fibre to waveguide spot size converter 
(edge coupling)

▪ Thermo-optical phase shifter

▪ On-chip termination resistor 

▪ Dedicated wafer runs already available

16.06.2026

Mach-Zehnder Modulator Bandwidth
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InGaAs Single Photon Avalanche Diode for SWIR
High-sensitivity photodetector knowledge used for SPAD development
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▪ Only supplier of InGaAs SPADs in Europe (design and fabrication)
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Fraunhofer Institute for Telecommunications, 

Heinrich Hertz Institute, HHI
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Contact

Dr.-Ing. Patrick Runge
patrick.runge@hhi.fraunhofer.de
+49 (0)30 31002 498

Einsteinufer 37
10587 Berlin

WE PUT SCIENCE
INTO ACTION.
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