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The Challenges of WBG for E-Caps

>> Higher ambient temperatures
in application

>> Higher switching frequencies and so 
AC ripple frequencies

>> High reliability requirements

>> Higher voltage levels

The E-caps need to deliver way higher performance as before



GaN vs. SiC per Market / Voltage Range

Low Voltage Medium Voltage High Voltage

Solar

Automotive
EV / HEV

Power Supplies

Consumer Electronics

Motor Control

GaN / SiCGaN

Rail & 
Transport

Smart Power Grid

SiC

600V 900V  1.2kV<200V

Wind

1.7kV 3.3kV

Ships &
Vessels

UPS

>6.5kV



Aluminum Electrolytic

Rated Voltage ▪ VR 4 VDC to 650 VDC

Cathode Material Liquid Electrolyte

Self-healing of 
Dielectric Yes

Package Widest range in all sizes

Stability Reduced performance at low temperature

Lifetime Limited life at high temperature

Reliability AEC-Q200 qualified

SMD Radial

Snap-In Screw

Al E-Cap Technologies

Solid Conductive Polymer

Rated Voltage ▪ VR 2.5 VDC to 100 VDC

Cathode Material Solid Conductive Polymer

Self-healing of 
Dielectric No

ESR Ultra-low ESR at high frequency

Stability Stable for low and high temperature

Lifetime Very stable and long life – no dry out

Reliability Only internal standard qualification

Hybrid Conductive Polymer

Rated Voltage ▪ VR 16 VDC to 400 VDC

Cathode Material Solid Conductive Polymer & 
Liquid Electrolyte

Self-healing of 
Dielectric Yes

ESR Very low ESR at high frequency

Stability Even more stable than liquid type

Leakage current. ▪
ILEAK

Lower leakage current than Solid 
Conductive Polymer Type

Reliability AEC-Q200 qualified

MLPC

SMD

Radial

SMD

Radial



Technology 
Comparison

Open / Short



1 - 30 kHz

Switching frequency causes high frequency AC ripple

• WBG requires caps to handle
AC ripple with way higher
frequencies

• Cap technologie need to be
capable to deal with ripple 
frequencies of 30kHz and above

Example by TI for SIC / GaN range: 

The Challenge of WBG Frequency Range 

100kHz

Liquid Hybrid / Polymer
E-Cap
Choice:

>30kHz



The Challenge of WBG Voltage Range on Output Side 

Higher Voltages of newer WBG applications can easy ranges from:

650V – 1800V 
The rated voltage of E-Caps rated voltage ranges from: 

4V – 650V
SiC mostly requires multiple e-caps or banks
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Lifetime Estimation

Application parameters
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Stress mode ratio of expected life
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