
FLEXITERM® and FLEXISAFE™ are products that 
    work by preventing the failure from occurring 

 
 

Presenter
Presentation Notes
FlexiSafe capacitors are designed to prevent a failure from occurring. FlexiSafe capacitors use a cascade design where two capacitors are designed to be in series within a single MLCC package. Additionally, a conductive epoxy layer is added to the termination between the base metalization and Ni barrier. It should be stressed that the conductive epoxy does not increase the ESR of the capacitor. Additionally, it does not exhibit any low voltage or high humidity failure modes.



AVX FlexiSafe Capacitor 

Cascade electrode design 

Presenter
Presentation Notes
The above cross section of the FlexiSafe capacitor shows the cascade design of the internal electrode structure.
Essentially two capacitors are in series within one M:LCC package. If one device were to sort the result would be that there is still one capacitor in the circuit.
The above cross section additionally shows the addition of the conductive epoxy on the termination



Standard capacitor post flexure 
Cracked capacitor - Failure 

FlexiSafe capacitor post flexure 
Conductive epoxy stress relief 

Presenter
Presentation Notes
The above pictures show a standard capacitor failure sight post board flexure (LEFT SIDE). This results in a catastrophic failure.
A FlexiSafe capacitor is shown on the right post stress relief. The conductive epoxy layer acts as a shock absorber – it relieves the stress without a crack occurring.



Presenter
Presentation Notes
A comparison of standard capacitor design to FlexiSafe is shown above. Since two capacitors are cascaded in series in FlexiSafe – the capacitance available is 1/4th.
FlexiSafe devices are probably one of the safest capacitors in the world due to their design & material systems used in manufacture.



Additional FlexiSafe Benefits: 

 

 
• Lower inductance than 2 capacitors in series. 

 

 

 

 

 

 

• Lower ESR than 1 standard component. 

2x 220nF in series Flexisafe 100nF
ESL ESL
1.579nH 0.855nH
1.450nH 0.783nH
1.405nH 0.764nH
1.408nH 0.858nH
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Presenter
Presentation Notes
End users concerned with a failed capacitor sometimes use two discrete MLCCs in series to help eliminate the concern of one failure failing. This slide shows that a FlexiSafe capacitor has a lower ESL, lower ESR and better frequency response relative to the two capacitor solution. 



 FlexiSafe can eliminate failures caused by: 
Thermal stress  

• Thermal stress damage from soldering 

• Severe thermal gradient or soldering iron contact 

 

Mechanical damage 

• Experience shows >95% of the components returned for analysis 

 

Electrical damage 

• Electrical damage from irregular circuit occurrence  

• Electrical damage from customer MM or CDM ESD strike  

 

Presenter
Presentation Notes
FlexiSafe capacitors can eliminate failures from Thermal stress, Mechanical damage and Electrical Over Stress.



• MLCCs located close to the edge of PCBs 

• ICT pin induced board flexure 

• Board flexure during PCB assembly into fixtures / cases etc. 

• Insertion / removal of PCBs from connectors etc.  

• PCB thermal expansion / contraction causing mechanical damage 

to the MLCC. 

 

FlexiSafe can eliminate failures caused mechanical issues: 

Presenter
Presentation Notes
Most common mechanical stress sources are shown above. Typically > 95% of capacitor failures are caused by mechanical issues. 



• Suppliers must consider that there is no 100% guaranteed safe solution for 

components in direct battery applications.  

 

• However, with the development of FLEXITERM® and FLEXISAFE™ technologies, 

a supplier would be able to provide the customer with an improvement in safety 

over the accepted “2 capacitor in series” solution.  

 

• FLEXI technology has already proven to provide excellent protection against 

flexure and thermally induced mechanical damage.  Data base available. 

 

• A single FLEXISAFE™ capacitor reduces the amount of board space required, and 

reduces placement costs. A performance study is available. 

 

Summary: FlexiSafe Capacitors 

Presenter
Presentation Notes
There have been several studies created for FlexiSafe capacitor performance under mechanical, thermal and EOS stresses. Though no component can be guaranteed as 100% safe, FlexiSafe capacitors have large performance data bases available for end customer.  
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