
F R A U N H O F E R  I N S T I T U T E  F O R  I N T E G R AT E D  S Y S T E M S  A N D  D E V I C E  T E C H N O L O G Y

CAPACITORS AND DIELECTRICS
New materials for power electronic devices

What we aim for

•	 Increase in energy density

•	 Reduction of volume

•	 Reduction of costs

•	 Improving thermal management

Electrical characterization

•	 Impedance analysis of dielectric materials and capacitors and their and dependence of 	

	 frequency, temperature and (DC-Bias) - Voltage

•	 Measurement of leakage currents down to pA

•	 Measurement of breakdown voltage up to 20 kV

Life-time test

•	 Climatic tests including high temperature reverse bias and high humidity high  

temperature reverse bias (HTRB, H3TRB) 

•	 Passive temperature cycling tests

Failure analyses

•	 Cross- section analysis and optical inspection

•	 Scanning electron microscopy and material analyses via EDX

•	 Lock-In-Thermography 

•	 Focused ion beam preparation

1 	 Example  for  l i fet ime 

tes t  of  capac i tor s
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Thin glass

•	 Novel dielectric material for high voltage applications

•	 Dielectric constant of εr  = 5.1

•	 Breakdown field strength of 590 kV/mm @ 25µm

•	 Low dependence of temperature, frequency and DC-Bias

•	 High energy density

•	 Flexible glass makes roll-to-roll-processes possible

Silicon integrated capacitor

•	 Pick and place like standard IGBT or diode

•	 Low parasitic inductance compared to discrete solutions

•	 High thermal conductivity of silicon substrate with low thermal impedance

•	 High resonant frequency

•	 Excellent temperature behaviour of the trench capacitor. (ΔC < 100ppm/K)

•	 No piezoelectric effect

•	 No electrostatic-sensitive device

•	 Available for 200 V up to 600 V applications

•	 Ready for production @ IISB

Ceramic

•	 New ceramic material with high dielectric constant  

	 (in cooperation with research partners)

•	 High dielectric constant εr >3500

•	 Breakdown voltage of 500 V

•	 High temperature applications

2 	 D ivers i ty  of  capac i tor s  character ized  and ana lyzed at  I I SB .

S ing le  Dev ice  Test Mult i  Dev ice  Test

Th in  Glas s :  New d ie lect r i c  mater ia l  wi th  h igh 

operat ing  temperature  capabi l i ty 

S i l i con  bare  d ie  capac i tors :  Best  su i ted  as  snub-

ber  dev ice  for  p i ck  and p lace

Ceramic :  New mater ia l s  appear  on  the  hor izon 
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