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► Introduction

o Serma Technologies from Serma Group

o Failure analysis centre of competence

► Main defects on connectors from field return

o Package defect

o Electrochemical migration

o Wear/Fretting corrosion

o Pollution/contamination/corrosion

o Poor electrical contact

o Whiskers

o …

► Partial discharge characterization

► Discussion
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Expertise in Testing
Electrical systems and 
integrated

Expertise in Materials 
- physics and 
electrochemistry

Failure analysis

Construction/Risk analysis - DPA

Batch inspection and counterfeit 

detection

Materials & Surface 

characterization (XPS, SIMS)

Chips analyses: Si, SiC, GaN, (TEM, 

AFM)

Battery

SERMA TECHNOLOGIES

Pessac
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Actives (FA+CA)

14%
Passives (FA+CA)

8%

DPA 

(Actives+Passives)

30%

Broker/Lot 

inspection

13%

PCB/Board 

(FA+CA+Q+CP)

11%

Assembly 

(Solder/Coating 

inspection)

7%

Physical analysis 

(SEM/ionic 

contamination/…)

17%
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➢ Since 10 years: > 5000 FA on passive components

> 50% on spatial and avionic industry sector

> 500 FA on connectors

SPATIAL

31.7%

AVIONIC

25,2%

ENERGY

19,4%

ELECTRONIC

INDUSTRY

6,5%

AUTOMOTIVE

5,2%

RAILWAY

4,8%

SEMICONDUCTOR

4,0%
MEDICAL

2.7%

Ceramic capacitors

19%

Tantalum 

capacitors

8%

Film 

capacitors

3%

Resistors

13%

Selfs / Transformers

10%

Relays

10%

Connectors

10%

Others (filters, 

quartz, cables, 

thermistors…)

27%
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Press fit / PCB 

degradation

Wear out

Freeting corrosion

Pollution

Metallic Migrations

Poor contact

Package defect
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Tin  whiskers

Partial discharge



77

Crack

Delamination + metallic 

migration

Short circuit

► Failure mechanism: 

► Main cause: 
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Voltage

Moisture

Contamination

► Failure mechanism:

► Main cause: design/environment

Moisture:

Contamination:

Voltage : 

- Increasing factor: temperature. 



Au (µm) NiP (µm)

1 0.08 5.29

2 0.07 5.30

3 0.09 5.71

4 0.07 5.32

5 0.08 5.02

Mean 0.08 5.33
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Points 1 to 5

Points 6 to 10
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Au (µm) NiP (µm)

6 0.03 5.36

7 0.03 5.24

8 0.01 5.25

9 0.02 5.62

10 0.01 5.61

Mean 0.02 5.41

no detection of oxygen 

: clear presence of oxygen

► Failure mechanism: 

.

► Main causes: 

→ Choice of coating is particularly important



no detection of oxygen 

: clear presence of oxygen

► Failure mechanism: 

.

► Main causes: 

→ Choice of coating is particularly important
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TEM

SEM

Oxidation
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► Failure mechanism:

► Main cause: environment
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► Failure mechanism:

► Main cause: 

.

Source: “Dependence of the Contact Resistance on the Design of Stranded Conductors”; Sensors 2014, 14, 13925-13942
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► Failure mechanism:

► Main cause: 
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► Failure mechanism:

. 

► Main cause: 

50µm

150µm
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► Objective:

► Definition:

► Failure mechanism:
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► Internal discharges

Inside the insulator:

► Corona effect

Appears at the corners of materials 

► Surface discharge

Generated at the "triple" point metal/insulator/air 

Main defect:
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→ Non destructive test particularly interesting during preliminary inspection process for FA

- Depending on the position and the level of discharge observed

→ Possibility to localize and identify the first hypothesis of defect
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Partial discharge



Electronics technologies ● Energy  ● Microelectronics  ● Embedded Systems Engineering ● Safety and Cybersecurity of 
Systems

CÉDRIC FAVAREL

SERMA TECHNOLOGIES
14, Rue Galilée - CS 10055

33615 PESSAC Cedex - FRANCE

+33 (0)5 57 26 08 88

c.favarel@serma.com

csc@serma.com

THANK YOU FOR YOUR ATTENTION
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Table of acronyms and abbreviations

► SEM: Scanning Electron Microscopy

► TEM: Transmission Electron Microscopy

► EDX/EDS: Energy dispersive X-ray Spectrometry

► FA: Failure Analysis

► CA: Construction Analysis

► DPA: Destructive Physical Analysis

► FTIR: Fourier-Transform Infrared Spectroscopy

► PCB: Printed Circuit Board

► ECM: Electro Chemical migration
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