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 REDEXPERT Capacitor Modules

 MLCC – Multilayer Ceramic Capacitors
 Test signals
 Beyond the datasheet information
 Pre-condition and polarized state
 DC-Bias and AC signal
 Temperature impact with DC-Bias
 DC-Bias over time
 DC-Bias simulation model

 Aluminum Electrolytic Capacitor and alternatives
 Ripple current calculations in REDEXPERT
 Lifetime Calculator in REDEXPERT

 Voltage ratings of capacitors

 Summary

AGENDA
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REDEXPERT® Free online component selection tool by Würth Elektronik

redexpert.we-online.com

 Free to use
 Sign in needed for some functions
 Use same WE ID for MyWE and REDEXPERT!
 Free simples with one click
 Design and simulation tools
 Capacitor selection modules:
 MLCC
 Aluminum Caps (Electrolytic, Polymer, Hybrid)
 Safety EMC Capacitors (X2 and Y2/X1)
 DC-Link Film Capacitors
 DC-Film Capacitors
 Supercapacitors
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CERAMIC CAPACITORS 
SPECIFICATION AND 
MEASUREMENTS
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A LOOK INTO THE DATASHEET

 Capacitance drop affects only Class II Ceramic Capacitors

 Heavily dependent on size

 No specification on the datasheet!

 Only reference curves or simulation models

DC Bias is… more than you expect
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CERAMIC CAPACITOR SPECIFICATION
MLCC with 10 µF and 50 V rating 
WCAP-CSGP   885012209073  -  X7R Class II
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A lot of information is concentrated in this table
Most users only want to see 10µF and 50V
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CERAMIC CAPACITOR
Pre-conditioning and polarized state of dielectric
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CERAMIC CAPACITOR MEASUREMENTS
MLCC Structure
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CERAMIC CAPACITOR SPECIFICATION

 MLCC with 10 µF and 50 V rating 
WCAP-CSGP   885012209073  -  X7R Class II

AC Test signal measurement
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C vs AC-level C vs AC-level (logarithmic)
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MEASUREMENT OF SPECIFICATION

 Specification only reached at high voltage level

 Stimulus series impedance and signal generator 
limitations give the maximum level at the DUT

 Low frequency required for higher impedance of the 
DUT

Why measure ceramic capacitor at that a specific level?
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Stimulus signal
generator

Voltage monitor

Current monitor
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MEASUREMENT OF SPECIFICATION

 High capacitance class II MLCCs used in switched 
mode converters
 High frequency > 50 kHz and harmonics
 Low voltage ripple – 10-100s of mV
 Get heated by other components (switch, 

inductor)

Why measure ceramic capacitor at that frequency?

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
WEBINAR | DIGITAL WE DAYS 2025 | JIR | 21.10.2025

0

20

40

60

80

100

120

140

0,001 0,010 0,100 1,000 10,000

C 
[n

F]

Bias AC Voltage [V rms]

1 kHz 10 kHz 100 kHz 1 MHz



13

MEASURING CERAMIC CAPACITORS
AC sweep with DC Bias 
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Example: 885 012 106 032   
WCAP-CSGP – 22 µF, 10V size 0603
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Example: 885 012 105 012 WCAP-CSGP – 1 µF, 10V size 0402

Capacitance vs DC-Bias ESR vs DC-Bias
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MEASURING CERAMIC CAPACITORS
Capacitance loss from DC Bias over time
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Example of 885012208066:
2.2 µF, 25 V, Size 1206 

 C@10sec = 1.10 µF = -50%

  C@1h = 0.83 µF = -65%

  C@1d-14d = 0.67 µF = -72%

1 day
1 hour

10 sec

No DC-Bias
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BASICS OF CAPACITORS
Impedance Curve and Equivalent Circuit Model

Measurements Equivalent Circuit + Model Simulation
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ELECTROLYTIC 
CAPACITORS
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ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION
WCAP-AIG8 – Snap-In Alum Electrolytic 82 µF ± 20%; 450 V(DC);

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
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ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION

 Frequency Multipliers
 Available for electrolytic, polymer and hybrid
 Related to lower ESR and lower Vpp at high freq.

 Temperature Multipliers
 Only for Snap-In and Screw Termination 
 Higher self-heating allowed at low operating temp.
 NOTE: It WILL affect lifetime!

 Example
 Datasheet: 900 mA @ 120 Hz @ 105°C
 My application: 20 kHz ripple at 60°C
 900 * 1.41 * 1.55 = 1967 mA  @ 20 kHz @ 60°C

Ripple current is more than you expect – Multipliers in page 3

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
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REDEXPERT DEMO RIPPLE CURRENT
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ALUMINUM ELECTROLYTIC CAPACITOR SPECIFICATION

 Endurance
 Test conditions that must be fulfilled
 This is the basis for lifetime calculations
 End of life conditions are restrictive

 Useful Life
 Only for Snap-In and Screw Termination 
 Longer useful life than endurance
 End of life conditions have larger margins
 NOTE: Includes increased failure rate!

 Shelf Life
 Additional unloaded specification
 Test is less severe than endurance

Lifetime Perfomance Information Table (page 3)

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
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REDEXPERT DEMO LIFETIME
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VOLTAGE RATINGS OF 
DC CAPACITORS

Different technologies, different limitations
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VOLTAGE RATING AND VOLTAGE DERATING

 Operating voltage affects lifetime 
in combination with ambient 
temperature + humidity

 To achieve longer operating life, it 
is possible to derate voltage for 
high temperature 

Case: Film Capacitors for DC Applications

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
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VOLTAGE RATING AND VOLTAGE DERATING

 DC Voltage have significant impact in Class II ceramic 
capacitors

 Limited impact of voltage on lifetime

 Surge voltages and overvoltage may produce 
microcracking

 DC Voltage has a dielectric reforming / healing effect
 Isolation is increased and leakage is reduced

 Performance not affected

 Lifetime only affected in high voltage (>160 V) 
capacitors
 Up to factor 125% for

Case: Ceramic Capacitors / MLCC for DC applications

HOW CAPACITOR MEASUREMENTS AND SPECIFICATIONS CAN HELP YOU SELECT THE CORRECT CAPACITOR
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Case: Aluminum Electrolytic/Polymer
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VOLTAGE RATING AND VOLTAGE DERATING

 DC Voltage have a clear impact in 
the useful life of EDLCs:
 Higher voltage up to rated 

voltage will accelerate 
capacitance loss over time

 Use at higher voltages may be 
acceptable if capacitor 
temperature is low

 Check our Application Note: 
“SN012 How does a 
Supercapacitor age? Lifetime 
Model of Electric Double Layer 
Capacitors”

Case: Supercapacitors - Electric double layer capacitors
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CAPACITOR MEASUREMENTS AND SPECIFICATIONS

 Added value single PN Datasheets
 Conditions and certifications
 Cautions and warnings

 Additional measurements
 Ratings and calculators
 redexpert.we-online.com

 Contact your Sales Representatives 
Or Field Application 
Engineers 

 Website Chat:
(also, in REDEXPERT)

 Ask for support
 Request special
measurements

 Contact me:
 Jon.izkue-rodriguez@we-online.de
 Find me in LinkedIn

Read the datasheet! Check REDEXPERT®! Ask the experts!

Summary
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webinarteam@we-online.com
Jon.Izkue-Rodriguez@we-online.com 

We are here for you now! 
Ask us directly via our chat or via E-Mail.

Questions
& Answers
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