
Main derating parameters of capacitors

What is the purpose of a capacitor derating?

The purpose of the derating is to reduce amount of load accelerating factors to the capacitors. The two main

accelerating factors are voltage and temperature. As per the equation C1-20 energy content is depending to

voltage squared,thus voltage reduction (voltage derating) has a significant impact to overall energy handling

through the capacitor.

 

What parameters are sensitive to the level of derating?

There are three main parameters sensitive to the level of derating (ratio between applied voltage and rated

voltage of the capacitor): Steady State Failure Rate, Dynamic Failure Rate (resistance to surge current / low

external resistance) and DCL at application voltage.

 

What is a recommendation for voltage derating?

Recommendation for voltage derating means that the actual capacitor shall be used in the application at a

lower voltage than the rated voltage. Derating is expressed usually by a percentage of rated voltage that shall

be subtracted.

 

Why is voltage derating necessary for tantalum and niobium capacitors?

Voltage derating is necessary for tantalum and niobium capacitors to prevent failure due to excess current

availability.  Tantalum capacitors can be safely used at 80% of their rated voltage,but the MTBF will be lower

and leakage current higher.

 

What is a good temperature for derating a circuit?

These derating guidelines are typically specified to 105&#176;C(temperature derating). Additional derating

may be necessary up to 125&#176;C. voltage is one of the strongest accelerators for the number of failure

mechanisms and thus its reduction may significantly improve the component reliability.

 

What does 80% derating mean?

Derating is expressed usually by percentage of rated voltage that shall be subtracted. For example 20%

derating means that the capacitor shall be used at 80% of rated voltage at the specific applications (10V

capacitor to be used on 8V maximum). The purpose of the derating is to reduce amount of load accelerating

factors to the capacitors.

It is also possible to perform the lifetime prediction of the capacitor by monitoring capacitors'' internal

parameters such as capacitance, ESR, and leakage current using different methods discussed in Sect. 1. Based

on the prediction values, preventive measures will be taken to avoid derating failures of the capacitor.

Derating is expressed usually by a percentage of rated voltage that shall be subtracted. For example, 20%

derating means that the capacitor ...
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There are three main parameters sensitive to the level of derating (ratio between applied voltage and rated

voltage of the capacitor): Steady State Failure Rate, Dynamic Failure Rate ...

Capacitor derating, reducing application voltage Va vs. rated voltage Vr decreases electrical field in the

dielectric F = Va/d, where d is the thickness of the dielectric, and therefore reduces ...

Capacitors vary with temperature, bias voltage and age; a phenomenon typically referred to as derating.

Libraries of SPICE or S-parameter models are provided by component ...

However, physical reasons for this may be different - reliability, stability of the main electrical parameters or

protection against excessive surge current ... Example of capacitor derating ...

To understand voltage rating and derating in BME capacitors. Page . 5. of . 28. 2. The Reliability of BME

Capacitors . The reliability of a ceramic capacitor is determined by its microstructures. BME generally

capacitors can''t be qualified for high reliability; they have to be made for it. MIL-PRF-123, paragraph 3.4.1

provides a minimum dielectric thickness for reliability PME ...

Capacitor derating, reducing application voltage Va vs. rated voltage Vr decreases electrical field in the

dielectric F = Va/d, where d is the thickness of the dielectric, and therefore reduces failure rate and improves

capacitor reliability. Derating is traditionally used at elevated temperatures like Va ? 0.67Vr at T = 125oC

while Va =

KE PARAMETERS OR DESININ CERAMIC CAPACITORS IN SMPS CIRCUITS 2 Capacitors are critical

elements in analog and digital electronic circuits utilized in many applications, including energy storage,

coupling and decoupling, electrical noise suppression, bypassing, and more. Different applications have

different performance requirements for capacitors with specific ...

DERATING The derating guidelines for each of the major classes of capacitors are addressed separately,

beginning in this section. Capacitors are derated by limiting applied voltage and...

Capacitors vary with temperature, bias voltage and age; a phenomenon typically referred to as derating.

Libraries of SPICE or S-parameter models are provided by component manufacturers for non-derated

components - new capacitors at a specific temperature and bias. Detailed derating data and related

methodologies are often considered

Almost all major capacitor technologies need a certain derating at their corner operating conditions. However,

physical reasons for this may ...

There are three main parameters sensitive to the level of derating (ratio between applied voltage and rated

voltage of the capacitor): Steady State Failure Rate, Dynamic Failure Rate (resistance to surge current / low
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external resistance) and DCL at application voltage. 1] Steady State Failure Rate The useful life reliability of

the tantalum ...

Derating of crystal oscillators is accomplished by multiplying the parameters by the appropriate derating

factor specified below. Use manufacturer''s recommended operating conditions but do not exceed 90% of

maximum supply voltage. For voltage regulators, derate VIN - VOUT to 0.9.

AICtech capacitors are designed and manufactured under strict quality control and safety standards. To ensure

safer use of our capacitors, we ask our customers to observe usage precautions and to adopt appropriate design

and protection measures (e.g., installation of protection circuits). However, it is difficult to reduce capacitor

failures to zero with the current ...

Tantalum capacitors are typically used for reducing noise and stabilizing DC voltage in the power supply

lines. When the power is turning-on, high inrush currents through the capacitor can cause so-called surge

current failures. For solid tantalum capacitors with manganese oxide cathodes these failures result not only in

a short circuit in the system, but can also cause ignition due to ...
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