
Failure Analysis of Tantalum Capacitors

Why do tantalum capacitors fail?

The reasons for the failure of tantalum capacitors can be generally divided into two major categories of quality

problems and circuit design problemsof tantalum capacitors. The specifications of the tantalum capacitors are

required to meet the circuit design requirements.

 

Why are solid electrolytic tantalum capacitors declining in general applications?

The loss in volumetric efficiently and fear of ignition and burning tantalum failure mode,which now

dominates online publications,resulted in decline in general applications of Solid Electrolytic Tantalum

capacitors including the applications where high reliability and environmental stability of these capacitors are

most needed.

 

How to test a tantalum capacitor?

To test a tantalum capacitor,place it on a board and monitor it in real timeusing a measuring system. The

measuring system,which measures the leakage current of tantalum capacitors,consists of a ripple source and a

measuring part. The ripple voltage frequency is 100 Hzand the waveform is triangular,which is closest to the

ripple voltage in normal use.

 

Why do R & D Engineers not use tantalum capacitors?

The burning or explosion of tantalum capacitors is the biggest headache for R &D engineers and makes them

puzzled sometimes. Because of the danger of the failure mode of tantalum capacitors,many R &D technicians

dare not use tantalum capacitors.

 

What is the failure model for tantalum capacitors in humid environments?

One failure mechanism for tantalum capacitors in humid environments is based on the sleeping cells model

and the oxidation of manganese oxide at self-healing sites. Variations in capacitance in dry and humid

environments have also been explained by the passive cellsremaining inactive until activated by absorbed

moisture.

 

What is a tantalum capacitor?

Tantalum capacitors,regardless of their types,have a very similar anode construction that consists of highly

pure solid tantalum powdersthat are sintered at high temperature to transform granulate tantalum islands into a

porous structure with very large surface area for higher capacitance as shown by the following equation:

Reliability and Failure Mode in Solid Tantalum Capacitors Y. Freeman,1,z P. Lessner,1,* and I. Luzinovz

1KEMET Electronics Corporation, Simpsonville, South Carolina 29681, United States of America

2Department of Materials Science and Engineering, Clemson University, Clemson, South Carolina 29634,

United States of America The reliability and failure modes in surface mount ...
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Results show strong impact of technology on reliability and failure mode including the lowest failure rate and

no wear-out failure mode in Polymer Tantalum capacitors manufactured with F-Tech. No ignition and ...

Tantalum capacitor failure modes have been discussed both for the standard manganese dioxide cathode and

the new conductive polymer (CP) type. For standard tantalum in the normal operation mode, an electrical

breakdown can be stimulated by an increase of the electrical conductance in channel by an electrical pulse or

voltage level. This leads ...

failure in Polymer Tantalum capacitors at normal application conditions were lengthy, the wear-out

performance of these capacitors was concerning, especially, in high reliability applications. The typical failure

mode in Solid Electrolytic and Polymer Tantalum capacitors is low insulation resistance or a short. The

hypothesis about ignition and burning tantalum failure mode in SMD ...

Capacitor failure analysis such as of MLCCs, Tantalum, Aluminum Electrolytic, and Film Capacitors, and

often focuses on proper construction techniques. Failure Analysis and Scanning Electron Microscopy . Call To

Action. Call To ...

This paper provides a general description of tantalum capacitor construction; a discussion of DC leakage

failure mechanisms, and some process controls relating to these failure mechanisms.

"Failure analysis of capacitors and inductors" article by Javaid Qazi and Masahai Ikeda from KEMET

Electronics appeared in ASM International&#174; publisher book "Microelectronics Failure Analysis Desk

Reference", Seventh Edition edited by Tejinder Gandhi. Passive components blog received permission from

both authors and publisher to share this article on ...

Electrocomponent Science and Technology (C) Gordon and Breach Science Publishers Ltd. 1976, Vol. 2, pp.

249--257 Printed in Great Britain FAILURE MECHANISMS IN WET TANTALUM CAPACITORS The

Plessey Company Limited, Northants, U.K. (R eceived May 13, 19 75, in final form June 1 7, 19 75) The wet

tantalum capacitor is well established in both power supply ...

This study focused on the use of accelerated testing to find out why tantalum capacitors fail. Stress effects of

humidity, temperature, and ripple voltage were examined in different combinations. Results show that a

standard 85/85 test ...

Leakage, ESR, and low-capacitance failure modes of surface-mount tantalum CAPs have been reviewed. The

nondestructive and destructive analysis approaches for each ...

Tantalum capacitor failure modes have been discussed both for the standard manganese dioxide cathode and

the new conductive polymer (CP) type. For standard ...

The general construction of Tantalum, Aluminum electrolytic, Multi-layer Ceramics, Film, Supercapacitors
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and Common Mode Choke and Surface Mount inductors are explained. Major failure modes and the ...

This study focused on the use of accelerated testing to find out why tantalum capacitors fail. Stress effects of

humidity, temperature, and ripple voltage were examined in different combinations. Results show that a

standard 85/85 test with combined enhanced moisture and temperature does not result in failure of tantalum

capacitors in 2500

In the present study, industrial grade 35 V tantalum capacitors from two different vendors with a MnO2

cathode were step stress tested at their rated temperature of 125&#176;C to achieve failure within a reasonable

amount of time. Afterward, failure analysis was performed to identify the dominant failure modes and

mechanisms. 1.2.

Leakage, ESR, and low-capacitance failure modes of surface-mount tantalum CAPs have been reviewed. The

nondestructive and destructive analysis approaches for each of these failure modes...

This article reviews the basic failure modes of surface-mount tantalum capacitors and the methods used to

determine the cause. It discusses the factors that contribute to leakage, shorts, opens, and high series ...
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