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 MLCC
 Test signals
 Pre-condition
 Beyond the datasheet information

 DC-Bias
 Capacitance vs. temperature

 Aluminum Electrolytic Capacitor
 Capacitance vs. frequency
 Rated voltage and leakage current

 REDEXPERT

AGENDA
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A LOOK INTO THE DATASHEET
MLCC => WCAP-CSGP, 885012209073
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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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 Capacitance Formula (ideal):

𝐶 =
𝑄

𝑉

 In reality the capacitance depends on several 
operating conditions: Load voltage, Temperature…

 We need to load the capacitor to measure it

 Capacitance is 10µF… or not?
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A LOOK INTO THE DATASHEET

 Test signal is important
 Capacitance only defined in that condition!
 Output impedance of LCR Meter is 100Ω

WCAP-CSGP, 885012209073
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A LOOK INTO THE DATASHEET
AC test signal
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A LOOK INTO THE DATASHEET
DC Bias is… more than you expect

2022 PSMA CAPACITOR WORKSHOP - INTERPRETING THE DATASHEET 
PUBLIC | JIR | 19.03.2022

Normal Sweep
Reverse Sweep
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A LOOK INTO THE DATASHEET

 Precondition for Class II MLCC measurement: 

“Apply a preheat treatment @150 ±10 °C for 1 hour”

 The Curie Temperature of the ceramic material should 
be excedeed

 Done to reset the capacitor to a defined condition

 MLCC aging will also be reset

WCAP-CSGP, 885012209073 - polarized state of MLCCs
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A LOOK INTO THE DATASHEET

 Class 2 has different aging
 Different materials 

Is preconditioning even necessary?
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A LOOK INTO THE DATASHEET
Permanent effect
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A LOOK INTO THE DATASHEET
Permanent effects
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Permanent Capacitance 
drop at 0V

Permanent ESR rise at 0V
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A LOOK INTO THE DATASHEET
Capacitance vs frequency 
WCAP-AT1H - THT Radial; 2.2 µF ± 20%; 450 V(DC);
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A LOOK INTO THE DATASHEET
Leakage current and storage time
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A LOOK INTO THE DATASHEET

 When charging for the first time after a long time 
discharged, the forming process while happen again

 A significant voltage is required
 With higher voltage the forming is faster
 Leakage current may fall outside of specification

Forming / Repairing of the Oxide Layer
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https://we-online.com/re/5k9kHYlu

2022 PSMA CAPACITOR WORKSHOP - INTERPRETING THE DATASHEET 
PUBLIC | JIR | 19.03.2022

https://we-online.com/re/5k9kHYlu
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