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Cover Picture: RFID Tag with Integrated Sensors.

QuiCk notES

RFID Symposium 2015

This year, the RFID Network of Silicon Saxony extends its invitation 

to the meanwhile 9th RFID Symposium in Dresden hosted as in 

previous years by the Fraunhofer IPMS. At the event to be held on  

December 3 and 4, 2015, suppliers, customers and research 

institutes will intensively work together with RFID as a technology 

for the optimization of business processes and discuss the great 

potential of RFID solutions.

Registration at: www.silicon-saxony.de/rfid-saxony

 

Fraunhofer IPMS cooperating with the HTW Dresden

In the new ”Smart Wireless Production“ working group under the 

direction of Prof. Dr. Dirk Reichelt, Fraunhofer IPMS and the Dresden 

University of Technology and Economics (HTW Dresden) are devel-

oping system solutions for industry 4.0 applications, particularly in 

the fields of standardization and reference architecture, mastering 

complex systems, work organization and configuration and resource 

efficiency. Through the synthesis of hardware and software skills, 

this collaboration provides us and the HTW Dresden the opportunity 

to offer our customers a wide range of coordinated components for 

an industrial 4.0 solution while institutionalizing our cooperation 

over the long term.

 

Exhibition Review 2015

Once again, the Fraunhofer IMPS presented up-to-date research 

results at diverse trade fairs and congresses. The European Confer-

ence on Optical Communication ECOC in Valencia (Spain) revolved 

around work dedicated to wireless optical data transmission as well 

as fast, purely optical switches based on silicon and electro-active 

liquid crystals. Nationwide, Fraunhofer IPMS showcased at both 

SEMICON Europa in Dresden and the Microsystems Technology 

Congress in Karlsruhe. In addition to the latest results in the area 

of nanoelectronics such as integrated storage with high capacity, 

SEMICON also focused on the performance center conceptualized 

by Fraunhofer partners and several universities. In Karlsruhe, special 

attention was paid to the presentation of results produced from 

BMBF-funded projects including the biometric authentication by 

means of retina-scanning and a 24 GHz RFID single-chip-system 

with an integrated antenna.

Dear Customers, Partners and Friends  

of Fraunhofer IPMS,

Since the publication of our last MEMS Report, we have 

witnessed an event of extraordinary relevance for the 

Fraunhofer IPMS. At the end of September, the Develop-

ment Bank of Saxony SAB approved the project begin 

for the conversion of our micro-systems technology 

clean room for 200 mm wafers. This conversion opens 

the door to the most modern, appropriate state-of-the-

art plant technology and facilitates strategic partnerships 

both with other research institutions and, in particular, 

with the local semiconductor industry already continu-

ously working at this wafer diameter. A consistent, albeit 

spatially distributed wafer processing makes it possible 

to offer customers what no single provider is capable 

of providing at this time. Projects with high strategic 

importance such as the ECSEL-project ”ADMONT“ and 

the ”Functional Integration for Micro-/Nanoelectronics“ 

performance center will benefit significantly from these 

new opportunities. The near future holds both big chal-

lenges and great prospects. The 2017 completion of the 

clean room conversion ensures the technological basis 

of the Institute for the intermediate term and makes 

innovative projects with you as our customers possible. 

 

The Directors of the Fraunhofer IPMS wish you an 

informative reading of the current MEMS Report.

   Prof. Dr. Harald Schenk             Prof. Dr. Hubert Lakner
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FraunhoFEr ipMS upgradES itS MiCroSyStEMS ClEan rooM with 
200 MM proCESS linE

The Fraunhofer Institute for Photonic Microsystems 

IPMS will upgrade its microsystem cleanroom for 

research, development and pilot fabrication of micro-

electromechanical systems (MEMS) from the current 

150 mm wafer base to a 200 mm process line. A total of 

30 million Euro coming from state and federal sources 

as well as from the ”European Regional Development 

Fund EFRE“ have been made available to the Dresden 

research institute. The September 30, 2015 project start 

has been approved by SAB, the Development Bank of 

Saxony.

Both Prof. Hubert Lakner and Prof. Harald Schenk, Directors of 

the Fraunhofer IPMS, are delighted with the investment measure: 

”With the help of the state, the federal government and the EU, it 

is now possible for us to continue providing modern and innova-

tive research and development ensuring efficient cooperation at 

the highest level with business and industry partners. Our Institute 

is one of the pioneers and the innovation leader in the ´More than 

Moore´ field. With the approval of the expeditious start of invest-

ment for the 200 mm expansion, we can now take specific action 

to expand our leading position among global competitors and to 

address emerging fields.“

The most important R&D partners of Fraunhofer IPMS have 

already transitioned to 200 mm technology. Uniform wafer size 

makes it possible to attain the work distribution necessary for 

processing, allowing for further miniaturization and functional 

integration. With this commitment, Fraunhofer IPMS will establish 

a modern technology basis by 2017 in order to continue to provide 

innovative research and development to national and international 

partners.

FRAUNHOFER IPMS CLEAN ROOM FOR MICROSySTEMS
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prECiSE optiCal Signal Control in FibEr optiC nEtworkS with  
SiliCon liQuid CryStal wavEguidES

To handle the recent increase in data traffic, in optical telecom-

munication systems multiple optical signals are sent onto a single 

fiber and then must be de-multiplexed with great accuracy, namely 

separated with a controlled power level on multiple channels. 

Scientists at the Fraunhofer IPMS developed a unique concept 

of on-chip integrated liquid crystal waveguides, which – when 

voltage is properly set on a specific electrode arrangement – are 

able to rapidly and precisely control the optical power transmitted 

from one fiber to another. Specifically, multiplexing schemes based 

on this waveguide concept feature low optical loss over a wide 

wavelength range from VIS up to IR range (400-1600 nm), switch-

ing times between channels of less than 100 ns and wide variable 

attenuation range and splitting ratio due to the (analog) voltage 

controlled optical transmission. Through patented designs, these 

waveguides can be configured for both polarization maintaining 

and/or polarization independent applications with low polarization 

dependent loss (PDL < 0.1 dB).

This waveguide technology finds applications in optical telecom-

munication but also in fiber optic sensor networks and laser 

systems, thus wherever there is a need to control the power 

(optical signals) distribution in fiber optic networks.

The Fraunhofer IPMS offers as evaluation kits variable optical 

attenuators (VOAs), variable power splitters (VPSs) and switches 

based on this waveguide technology. Customized designs are 

possible and these could include – integrated on that same chip 

– combinations of switches, VOAs and VPSs with multiple input 

and output ports. Such designs can be adapted to the customers’ 

requirements for performance, light coupling geometry and 

footprint.

Expanding thE CoopEration bEtwEEn drESdEn and grEnoblE  

To further expand the state's economic contacts particularly in the 

fields of microelectronics and aerospace engineering, Stanislaw  

Tillich, Minister President of Saxony, travelled to France from Oc-

tober 20 to 22. Prof. Dr. Hubert Lakner, Director of the Fraunhofer 

IPMS, accompanied him on his journey. 

After visiting a Toulouse factory of Airbus, the largest European 

aircraft manufacturer, the Saxon delegation went on to Grenoble 

to meet with officials from the CEA-Leti research institute as well 

as to visit the companies Soitec and ST Microelectronics that are al-

ready cooperating with Dresden. For example, Soitec is specialized 

in the design and manufacturing of high performance materials for 

the semiconductor industry and provides silicon wafers which are 

then used for IC manufacturing at Globalfoundries among others. 

In an open and productive discussion, prospects for the  coopera-

tion between Grenoble and Dresden in the field of FD-SOI (Fully 

Depleted Silicon On Insulator) were taken under consideration. In 

addition, the delegation talked with local companies about the 

opportunities for Europe to leverage a strong and dynamic chain 

of economic value for the Internet of Things, Industry 4.0 and the 

automobile industry.
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the free space wavelength is only 1.24 cm. Therefore, it is possible 

to integrate the antenna directly on the tag as an On-Chip An-

tenna (OCA). This eliminates the cost of packaging and assembly 

required by an external antenna and reduces the overall size of a 

complete RFID-Tag to a few square millimeters.“ 

Reader equipment to interpret serial numbers with which the 

product to be identified is assigned has been developed within 

the project consortium by metraTech GmbH. An electromagnetic 

field emitted by the reader produces the energy necessary for the 

operation of the chip, making a read range of a few millimeters 

possible. The chip follows a transmission protocol according to 

the ISO 18000-6c standard, also known as EPC C1G2. To keep 

production costs low, the system is manufactured in a standard 

CMOS technology.

The passively operated RFID-transponder with an integrated 

antenna can be easily incorporated into several products. Project 

partners are already busy working to develop and test methods for 

the rapid and cost-effective integration of RFID-Tags into labels, 

tickets for public transportation, admission tickets, stickers and 

smartcards. 

This project was funded by the Federal Ministry of Education and 

Research BMBF under grant number 031PT501A.

nEwly dEvElopEd Can Fd ip CorE

The Fraunhofer Institute for Photonic Microsystems IPMS has 

developed a CAN FD IP Core. Compatible with the CAN 2.0B and 

CAN FD ISO standard, the CAN FD IP Core can be implemented in 

stand-alone controllers, system-on-chips (SoC) or FPGAs. Although 

CAN 2.0B and CAN FD are predominantly used in the automotive 

sector, both can also be found in other areas such as industry, 

automation, process control, logistics and medical applications. 

As an extension, the IP Core supports both the established CAN 

2.0B standard as well as ISO and non-ISO CAN FD. In particular, 

this extension includes a scalable data rate of more than 1 MBit/s 

as well as an enlarged payload of up to 64 bytes. Therefore, data 

throughput can be increased in comparison to a conventional CAN 

2.0B interface. Because of this, users are able to, for example, meet 

the requirements of the growing need for higher bandwidths for 

increasingly complex electronic control units implemented in vehicle 

electronics.

”Our CAN FD IP Core supports both ISO and non-ISO CAN FD 

protocol functions. Users may simply choose between the variants 

in operation to compatibly communicate with the various devices 

found in a CAN network“, explains Project Leader Dr. Frank 

Deicke. ”The data rate can be increased to several MBit/s for CAN 

FD. Both the CAN FD transceiver and the implemented CAN FD 

network topology influence the maximum data rate. Our CAN 

FD IP Core itself has no limited data rate.“ Thanks to the 32-bit 

controller interface (8 bits and 16 bits as well as AMBA APB and 

AHB optionally), fully synchronous description as well as modern 

Clock Domain Crossing and simple storage solutions, the CAN FD 

IP Core can be easily integrated into ASIC or FPGA designs. The 

CAN FD IP Core is delivered with VHDL or Verilog source code or 

as a netlist as well as with comprehensive documentation and 

useful add-ons. It has already been integrated into numerous ASIC 

and FPGA designs and applied in production environments.

FirSt 24 ghz rFid tranSpondEr For idEntiFiCation

Together with industry partners, researchers at the Fraunhofer 

IPMS have developed a novel RFID system which uses very high 

frequencies (Super High Frequency, SHF). The 24 GHz frequency 

band makes it possible to use very small antennas and integrate 

these antennas directly on the chip. Measuring merely 2.5 × 1.5 

mm² and 150 μm thick, tags can be manufactured at low cost and 

should help in the future to cost-effectively distinguish high-quality 

mass products such as pharmaceuticals and auto parts as well as 

ID and credit cards in order to identify stolen property, counterfeit 

goods or forgeries. Fraunhofer IPMS Group Leader Hans-Jürgen 

Holland explains: “Using frequencies in the SHF band provides the 

advantage of being able to use very small antennas. At 24 GHz,  
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Car manufacturers are feverishly working on so-called 

emergency-stop assistance systems. These systems rec-

ognize driver inability due to fatigue or other medical 

situations in order to bring the vehicle to a controlled 

halt with fully automatic intervention. In addition 

to exhaustion, cardiovascular medical emergencies 

affecting the heart or the blood vessels such as heart 

attack and cardiac arrhythmia are the main catalysts 

of sudden incapacitation among drivers causing seri-

ous traffic accidents to occur. Potential emergency 

situations can be identified with an evaluation of the 

heart’s electrical activity.

Researchers at the Fraunhofer Institute for Photonic Microsystems 

IPMS have developed a capacitive measurement device to 

determine driver capability via electrocardiogram (ECG) making 

it possible to continuously monitor cardiac activity and interpret 

derivations without contacting the skin. Integrated into the driver 

seat, the Dresden-developed system tracks drivers during each trip 

to detect medical risks and prevent accidents.

“The non-contact, capacitive ECG measurement device works on 

the same principle as the classic ECG. That means, we analyze 

the characteristic course of the ECG and react to the changes 

to divert a potential emergency situation”, explains Dr. Andreas 

Heinig, Project Leader at Fraunhofer IPMS. ”The difference here 

is that electrodes are not attached to the skin, but rather contact 

between the electrode and the surface of the body is established 

through layers of clothing. Typical skin irritations developed during 

long-time monitoring can therefore be avoided.”

The signal is transmitted over metal plates built into the driver seat 

which form a capacitor with the surface of the body. According to 

the researchers, the system also operates reliably despite several 

layers of clothing and the slight movement of the two contact 

surfaces. Electronic development faces the challenge of being 

ECg Monitoring MotoriStS without touChing thE Skin
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upCoMing EvEntS 

MEDICA 

Düsseldorf, Germany       November 16 - 19, 2015 

Düsseldorf Exhibition Center, Hall 3, Booth E74A

SPIE Photonics West

San Francisco, USA         February 16 - 18, 2016 

Moscone Center, Booth 4636 

 

Embedded World

Nuremberg, Germany         February 23 - 25, 2016 

Nuremberg Exhibition Center, Hall 4, Booth 4-583

 

Smart Systems Integration

Munich, Germany                     March 9 - 10, 2016 

Holiday Inn Munich – City Center

OFC

Anaheim, USA March 22 - 24, 2016 

Anaheim Convention Center, Booth 2562

www.ipms.fraunhofer.de/en/events.html

Further Information:

Dr. Michael Scholles, Head of Business Development & Strategy 

Phone +49 351 88 23 201 

E-Mail info@ipms.fraunhofer.de

 

facebook.com/FraunhoferIPMS

twitter.com/FraunhoferIPMS

xing.com/companies/fraunhoferipms

linkedin.com/company/fraunhofer-ipms

Follow us on:

able to separate extremely weak signals from significantly greater 

interference influences for reliable evaluation.

In order to minimize external electromagnetic interference, 

researchers have included an internal shield level as well as an 

outer shield ring on the electrode circuit board and packaged the 

electrodes also in a electromagnetic shielded casing. In addition, 

the team under the leadership of Dr. Andreas Heinig has placed a 

special electronic circuit in the device to actively eliminate induced 

charges. This should control voltage fluctuations affecting mea-

surement which are initiated by changes in the distance between 

the measuring electrode plates in the seat and the skin as well as 

charges generated through static electricity.

 

The Dresden researchers are certain that the capacitive ECG will 

be in high demand due to the convenience offered for many other 

application scenarios. This technology could be used in seats of 

any kind or in hospital beds. It is also conceivable that the system 

be integrated into clothing. The prototype of the capacitive ECG 

measurement system will be presented to the professional public 

for the first time at the world’s largest medical trade fair, MEDICA, 

from November 16-19, 2015 at the Fraunhofer Institute booth 

number E74A in Hall 3.

DESIGN OF THE CONTACTLESS CAPACITIvE ELECTRODE

MEASURING PLATE (INSIDE) AND SHIELD (OUTSIDE) ON THE 
ELECTRODE PCB



p u b l i S h i n g  n o t E S

Publisher: Fraunhofer Institute for Photonic Microsystems IPMS, Maria-Reiche-Str. 2, 01109 Dresden 

Phone +49 351 88 23-0, Fax +49 351 88 23-266, www.ipms.fraunhofer.de 

Editor: Romy Zschiedrich, Moritz Fleischer, info@ipms.fraunhofer.de

All rights reserved. Full or partial reproduction subject to prior approval by Fraunhofer IPMS.

Photos: Fraunhofer IPMS, MEv verlag (p. 6)


