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Components engineering 
charter 

Le laboratoire Technologie des Composants a été créé en 1990 avec pour 
principales missions la caractérisation de composants en haute température 
et pression ainsi que les essais de vieillissement de ces composants. Le 
laboratoire s’est ouvert aux autres services à partir de 2005. La progression 
de son activité est alors constante, tant en volume d’activité qu’en moyens 
humains.

Charter presentation

The aim of this document is to define explicitly all 
issues related to Broker counterfeiting detection 
in TRONICO. This service is usually divided into 5 
separated services:

 ■ Components characterization;
 ■ Incoming inspection;
 ■ Life test;
 ■ Physical Destructive Analyses;
 ■ Failure analyses.

For each procedure, the following elements are 
presented:

 ■ Methods and equipment employed;
 ■ Technical issues;
 ■ Quality issues and processing methodology;
 ■ Charging principle

This charter is generic and can be adapted to each 
customer’s requirements and needs. 

General Remarks

History 
The Components Technology laboratory was set 
up in 1990 primarily to characterize components 
at high temperature and pressure and run ageing 
tests on them.
The laboratory branched out into other services 
in 2004. Its activities have grown steadily, both in 
volume and in human resources.

Deployment

In recent years the increase in its activity has 
been absorbed by raising staffing levels and 
introducing a night shift. Projects are handled 
by two teams, one more particularly devoted 
to characterization, the other to Initial Technical 
Inspection.

Year 2015 2016 2017

Headcount 10 11 12

Batches tested 2100 2600 3300
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In parallel component flow has been organized on 
the basis of the ISO 9001 and EN 9100 standards 
and 5S methodology. Deal/project flowchart

Material resources

Equipment/Services
C

ha
ra

ct
er

iz
at

io
n

C
TE

Li
fe

-T
es

t

D
PA

Fa
ilu

re
 a

na
ly

si
s

Power supplies × × × ×

Active Bay or analog integrated circuits and discrete components × × ×

Passive Bay × × ×

Special Bays × × × ×

Optical bench, optical column (x550), camera l × × ×

High pressure chamber (max. 2000 bars) × ×

Chemical decapsulation equipment × × ×

Microsectioning equipment × × ×

Pull test, die shear, ball shear equipement × × ×

Fixed ovens (max. 300°C) × ×

Shock ovens (max. -40°C +125°C) × ×

Hot/cold ovens (max. -40°C +185°C) × ×

Méniscograph × ×

Electronic microscop × ×

Multimeters × × × ×

Polishing machine × × ×

X-rays × × ×

Scanners × × ×

Hot/cold probe (max. -80°C +220°C) × × ×

Source-meters (max. 1000V ou 3A) × × × ×

TERADYNE tester for analogue and digital integrated circuits × × ×

Request for services

1.

2.

Estimate time, tooling, 
cost

Service offer
Requirements 

definition

 ■ Matching to a quotation
 ■ Determining tests to run
 ■ «Project sheet» drawn up
 ■ Assigned to a «project bin»

CUSTOMER

TRONICO

CUSTOMER

TRONICO

Order and 
components

Report and 
components

Archiving report

Archiving samples

Receipt Report draftedTesting
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Services

COMPONENT CHARACTERIZATION 
This involves determining the operating characte-
ristics of a component. A great many parameters 
are measured. These measurements can be taken 
within or outside the environmental characteristics 
provided by the manufacturer.
This service can meet a wide variety of customers’ 
needs:

 ■ Ascertain the compliance of the component’s 
characteristics with the manufacturer’s data 
sheet;

 ■ Ascertain performance in different conditions 
from those specified by the manufacturer: 
extended temperature range (-55°c/+125°c 
for instance), particular electrical environment 
conditions (underpowered component, 
overvoltage behaviour, etc.), or different 
mechanical environments (high-pressure, 
vibrations, etc.);

 ■ Characterize a particular parameter according 
to variations in the environment;

 ■ Determine the failure modes of a component 
in extreme conditions;

 ■ Measure dispersion of performance over several 
components of the same batch;

 ■ Among different sources of components, select 
those that adapt best to the requester’s needs 
and environment;

 ■ Determine significant tests for input controls;
 ■ Monitor trends in the performance of a 

components manufacturer following a PCN 
(Process Change Notification);

 ■ Validate a new source;
 ■ Perpetuate a source.

CThis type of service generally takes place during 
a PCB study, or even upstream when components 

are selected for inclusion in a database.
Characterization may concern any type of compo-
nents: resistors, capacitors, selfs, diodes, transis-
tors, logic circuits, operational amplifiers, analogue 
switches, oscillators, memories, microcontrollers, 
etc.
The report passed on to the customer during this 
service includes an identification of tested com-
ponents, the values of the measured parameters 
and the conditions in which they were measured.

INPUT TECHNICAL CONTROL 
This determines whether a component is compliant 
with a data sheet. The number of measured pa-
rameters is limited to the bare minimum needed to 
qualify the batch. Each parameter is accompanied 
by a verdict stating whether or not the component 
is acceptable.
The control can be carried out on all components 
(known as sorting or screening) or on a sample 
(this is termed batch validation).
In the latter case, a batch of components is taken 
to mean a set of components having the same 
Date Code, the same manufacturer batch number 
(if known) and part of the same delivery consign-
ment. Batch validation can also be the subject of 
destructive analysis in order to check manufacturing 
control of the components.
The requirements this service meets are as follows:

 ■ Check there is no deviation in the defined 
electrical parameters between a received batch 
and one used for qualification purposes;

 ■ Screen components on narrower tolerances 
than those specified by the manufacturer;

 ■ Screen components according to an electrical 
parameter measured in specific conditions 
(e.g.: leakage current of a diode at 185°C 
polarized inverse at 200Vdc for one minute);

 ■ Check the functioning of a component in a 
higher temperature range than that specified 
by the manufacturer (upgrading);

 ■ Look for proof of forgery on a batch of 
components;
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 ■ Check component functioning after they have 
been subject to thermal shocks;

 ■ Check the solderability of a batch of 
components;

 ■ Check there is no damage to a box after 
simulated solder fusing;

 ■ Test the endurance of components for validating 
a batch;

 ■ Measure performance dispersion on several 
components of the same batch;

 ■ Carry out a visual and electrical inspection of 
chips before MCM wiring.

The report provided during this service will vary 
according to need. It always includes an identifi-
cation of the tested components, the measuring 
conditions, the number of parts in the batch and 
the number of parts tested. As required, it may 
include the values of the measured parameters, 
scatter plots, summary screening report, etc.

LIFE TEST 
The components undergo a burn-in cycle. Environ-
mental constraints can be varied, but are generally 
limited to temperature cycles, or even pressure or 
humidity cycles. A Life test is characterized by the 
type of constraint (temperature, pressure, thermal 
shock, etc.), its duration, the measurements taken 
during ageing and intermediate measurements. The 
observations are recorded in a report.
A component is characterized at room temperature 
or several temperatures at T0 (before ageing starts). 
The components are then taken out of the ageing 
oven at regular intervals (200 hours for instance) 
and undergo another characterization.
Components are generally powered up and pola-
rized during ageing. Moreover, basic parameters 
can be recorded throughout the ageing process. 
There may be a great many Life Test parameters:

 ■ Measurements to take during characterization;
 ■ Characterization measuring conditions 

(temperatures, supply voltages, etc.);
 ■ Environmental ageing conditions (temperature/

humidity cycles, etc.);
 ■ Polarization of a component during ageing;
 ■ Measurements to record during ageing;
 ■ Total test duration;
 ■ Time between two characterizations.

A Life Test operation can cover the following needs:
 ■ Check that there is no deviation in time-bound 

electrical parameters;
 ■ Determine the strength of bonding over time;
 ■ Determine the failure mode of a component 

over time;
 ■ Check component functionality for the planned 

duration of its function in a similar environment 
to its functional profile.

The reports provided during this service include all 
the test conditions and measurements taken during 
the original, intermediate and final characterizations. 
Deviations in different measurements based on 
temperature, ageing time, supply voltage, etc. can 
then be tracked. Where applicable, the report also 
includes records made during ageing phases. The 
report may be sent on request at each intermediate 
characterization phase.

DESTRUCTIVE PHYSICAL ANALYSIS (DPA) 
This involves analysing the construction of a com-
ponent. For instance, solderability tests, microsec-
tioning, chemical opening, pull tests, SEM, etc. 
can be carried out.
This analysis often goes hand in hand with another 
service such as checking bonding strength during 
a failure analysis, or checking a chip’s markings 
during an Input Technical Inspection when looking 
for proof of forgery.
The requirements covered by this service are as 
follows:

 ■ Check that the design of a component chip 
has not changed;

 ■ Check the component’s manufacturing process 
control;

 ■ Check component solderability during or after 
long-term storage;

 ■ Determine component chip topology during 
an MCM feasibility study;

 ■ Analyse the component bonding when a 
production run is launched;

 ■ Determine the metal alloys of component 
terminations;

 ■ Analyse the bondings of a component after a 
Life Test;

 ■ Check the strength of connector insulant after 
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a Life Test;

 ■ Check the origin of a chip if forgery is suspected,

 ■ Measure the width and thickness of the tracks 

of a PCB.

The reports comprise snapshots and measurement 

readings  that are compared with the specifica-

tions drawn up by customers or the specifications 

provided in national and international standards.

FAILURE ANALYSIS 

This involves provision of one or more of the pre-

vious services but for a particular component that 

is suspected of having been at the root of a failure, 

so that its state and the cause of the failure may 

be determined. It may concern components that 

often present a defect in the application or a critical 

component having presented a defect.

It is important to obtain as much information as 

possible about the defect: its failure mode, which 

usage case, the percentage of parts presenting 

the failure, after how much operating time, do the 

faulty parts have the same Date Code, etc.

A benchmark part must be supplied so that a 

comparative study can be conducted between a 

good part and a bad one.

The requirements covered by this service are as 

follows:

 ■ During an electrical test, determine the 

component’s operating and malfunctioning 

temperatures;

 ■ Check bonding integrity through X-ray analysis;

 ■ Determine the cause of the malfunction 

(overvoltage, excess current, ESD (electrostatic 

discharge)) through optical and electronic 

microscopic examination

Tronico’s analysis is confined to what is observable, 

without the need to know the design of the com-

ponent. When a fault is highly-localized in silicon 

for instance, the component is transmitted to its 

manufacturer for more in-depth analysis.

See also these charters:

 ■ CHA_003 : Management of the Component 

Lifecycle

 ■ CHA_015 : Forgery Detection

CONTACT

Jean BASTID

Tame Component Manager

Tél. +33 (0)2 51 41 89 35

REFERENCE DOCUMENTS AND 
DEFINITIONS

NF EN ISO 9001 - Quality Management 

System – Requirements

NF EN ISO 9000 – Quality Management 

System – Fundamentals and Vocabulary 

NF EN 9100 – Quality Management System 

– Aerospace Requirements


