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Outline of the talk  

Â Introduction to the ISIT  

ÂMotivation  

ÂDesign und function of lithium accumulators  

ÂCell components  

Â Prospects for the future  

Â The production process at ISIT  

 

¯Basics of battery technology and materials / Methods for lithium ion  

battery cell production ² current research status & prospects for the future° 



© Fraunhofer  

Â Largest organization for applied 

research in Europe  

Â 80 research institutions ( 66 Institutes)  

Â 22,000 employees  

Â Total annual turnover  > Ɨ1.9 billion  

ÂƗ1.6 billion through contract research  

ÂRepresentative offices in Europe, the  

     USA, Asia and the Middle East  

München  

Holzkirchen  

Freiburg  

Efringen - 
Kirchen  

Freising 
Stuttgart  

Pfinztal  
Karlsruhe  Saarbrücken 

St. Ingbert  
Kaiserslautern  

Darmstadt  
Würzburg  

Erlangen  

Nürnberg  

Ilmenau  

Schkopau 

Teltow  

Oberhausen  

Duisburg  

Euskirchen Aachen 
St. Augustin  

Schmallenberg  

Dortmund  

Potsdam 
Berlin  

Rostock 

Lübeck 
Itzehoe  

Braunschweig  

Hannover  

Bremen 

Bremerhaven  

Jena 

Leipzig  

Chemnitz  

Dresden 

Cottbus  
Magdeburg  

Hall
e 

Fürth  

Wachtberg  

Ettlingen  

Kandern  

Oldenburg  

Freiberg  

Paderborn  

Kassel 

Gießen 
Erfurt  

Augsburg  

Oberpfaffenhofen  

Garching  

Straubing  

Bayreuth  

Bronnbach  

Prien 

Hamburg  

Fraunhofer -Gesellschaft at a glance  
 



© Fraunhofer  

Fraunhofer ISIT  

R&D center  
for microelectronics microsystem - and  

lithium storage technology  
 

±In Itzehoe:   since 1995 

±Initial  investment: 125 Mio.   

 till 2013:    >250 Mio.    

±Employees:   ca. 150 

±Turnover/Year:  ~20 Mio.   

±Certificated for ISO 9001 since 2000 

Head of the Institute:  

Prof.  Wolfgang Benecke 
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Fraunhofer ISIT, Vishay & Other Partners  
 
Fraunhofer ISIT  

Â IC Technology 

Â MEMS / Microsystems 

Â ASIC Design 

Â Biotechnical Systems 

Â Packaging / Reliability 

Â Li-Polymer Batteries  

Â MEMS & CMP cleanrooms 700 m2 

Â FhG-ISIT, Peter Wolters 

Employees 

150 

Vishay Siliconix  Itzehoe  VSIG 

PowerMOS Production 

  

 

 

IC cleanroom 2.000 m2 

VSIG, FhG-ISIT 
 

 

Employees 

250 
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Activities  
Field of IES activities  

ÁIES R&D: Development, characterization and prototyping of 

customized Lithium-Polymer-Accumulators:  

=> cooperation with universities, research institutes and industry 

ÁIES coating facility: Scale up of process technologies 

=> cooperation mainly with industry partners 

 

Activities in a glance  

ÁCustomized systems based on different cell chemistries 

ÁHigh flexibility in terms of shape and  implementation 

ÁVarious electrochemical characterization methods (R&D) 

ÁProcess upscale (coating facility) 

ÁProcess optimization (R&D and coating facility) 

ÁIntegration of new materials (R&D) 

ÁConsultancy, Surveys (R&D) 
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What will the future look like?  

 

 

ƄDer hybride StadtspeicherƁ  Need for intermediate s torage  
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Battery Technology Comparison  
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Costs 

Safety 

Calendaric lifetime Cycle life 

Energy density 

Power density 

Temperature range 

Depth of discharge 

Shape 

Special requirements 

Cell Requirements  
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Cell Requirements Ɖ Electromobility vs. ESS  

Source: according  to Nedo Roadmap 2010 (translated  by Fraunhofer ISI)  
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ωChoice of electrode materials 

 Safety, Cycle stability, Longevity, 

 Depth of discharge 
 

ωComposition of the electrode foils 

 Additives, Binder 

 

ωComposition of the electrolytes 

 Safety, Temperature range, Rate 
 capability, Longevity 

ωSeparators 

 Safety, Internal resistance 

ωTechnology 

 Hard case vs. Pouch pack 
 

ωCell design (Geometry, Electrode thickness) 

 High power ς high energy, 
 Heat dissipation 

How can the requirements be met?  
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How does a lithium secondary battery work?  
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Cell Components Ɖ IES Technology 
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Cell Components Ɖ Cathode Materials  
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Cell Components Ɖ Electrolyte  

Electrolytes  

Liquid electrolytes  Solid electrolytes  

aqueous Non-aqueous 
Dry polymer 
electrolytes  

Inorganic  
solids 

Ionic  liquids  
Organic  
solvents 

Gel polymer 
elctrolytes  
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Solvent  mp [
 

C] bp [
 

C] DN Ů 

Ethylene carbonate EC 39 248 16.4 89.8 

Dimethyl carbonate DMC 3 90 15.1 3.1 

Ethyl methyl carbonate EMC -55 108 3.0 

Gamma-butyrolactone GBL -43 203 18.0 

Cell Components Ɖ Electrolytes  

Electrolyte  LiPF6 LiClO4 LiBF4 

EC:DMC=1:1     11.4 

EC:DMC=1:2 10.0 8.4 4.9 

EC:GBL=1:1 10.1 6.7 

Conductivity  of  exemplary  electrolytes  [mS/cm], conducting  salt concentration  1M.  
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Cell Components Ɖ Separator  

SEM Cross-Section Photomicrograph of  
Celgard® Trilayer  PP/PE/PP Battery 
Separator 2325  

SEM Surface Photomicrograph of  
Celgard® Monolayer PP Battery 
Separator 2400  
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Cell Components Ɖ Separator  

Sketch of the SEPARION® 
separator used by Li -Tec 

SEM Surface Photomicrograph 
of ISIT Separator  


