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Added Value by
Advanced Testing
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Agenda

� Introduction

� EMS & Testing
� Temperature & Humidity

� Vibrations & Shocks
� EMC
� Specific Testing
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Introduction

� What is testing?

– Verifying & Validating
=> What-How-When-Who?

– Complying to Norms & Standards
=> Sufficient?

Testing is an activity needed to show that “things”
are going in the “right direction”…

But what is the “right direction”? …To be agreed on !!
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Introduction

� Where & When do we test?

NOT when it is too late ! ….

Where & When?
• During the whole process … eventually during whole lifetime
• Where you have critical points
• When these critical points can be reached
• …

Think before it is too late… All related parties !!

But what are “critical points”? …To be agreed on !!
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Introduction

� What is needed?
– Relationship: test results � specifications to be met
– Test method
– Test procedure
– Test equipment
– Test facilities
– People & expertise

Test Results & Tolerance? 
…To be agreed on !!
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Introduction

� Standards & Norms

– International � National Norms

– Depending the target application (e.g. professional use)

– Directives & Guidelines

Mandatory ���� Common practice
…To be agreed on !!



7

Introduction

� Certification & Calibration

– Certification =
• refers to the confirmation of certain characteristics of an object, 

person, or organization. This confirmation is often, but not 
always, provided by some form of external review, education, 
or assessment. 

– Calibration =
• is the set of operations that establish, under specified 

conditions, the relationship between the values of quantities 
indicated by a measuring instrument and the corresponding 
values realized by standards. 
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Introduction

� Added Value in projects
– You know what you are doing !
– You can show and proof what you are doing !
– It gives transparency in the business relation
– Advanced testing can improve processes
– Advanced testing allows progress where other methods

fail…

Inline Test: Fast & Reliable
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Introduction

� Partners without test facilities?
Some reactions to skip the subject of testing…

Problems? Unlikely, we have been doing this for years…

Testing? Let’s talk about it when we have the problems…

Testing is a waste of time. We rather like to get our pe ople
to the work needed to get your products delivered in time …

Companies spending money in testing are companies
that are having difficulties to meet your specification s…

It is your business…
do not take unnecessary risks !!
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EMS & Testing

� Introduction
– Optimal combination of test methods and process flow
– Test equipment => design-for-test
– Structural & Functional Test
– Optimizing the test: Cost � Quality 
– 6-Sigma methodology
– Tracking & Tracing: 

=> datalogging
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EMS & Testing

� General Flow
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EMS & Testing

� Lab Testing
– Extra Test
– Detailed Analysis
– Samples & Verify
– …

� Checks in Logistics
– Inbound & Outbound
– Warehouse & Storage
– Certifications
– …
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Temperature & Humidity

� Introduction

Depending on the application of the product, following temperature 
tests should be done on the prototype sample, which is a reference 
for the serial production.

� Cold test
� Dry heat test
� Change of temperature test
� Damp heat cyclic
� Damp heat steady state
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Temperature & Humidity

� Standards & Norms

[AD 1] Environmental testing – Part 2: Tests – Test A: Cold
IEC 60068-2-1

[AD 2] Environmental testing – Part 2: Tests  – Test B: Dry heat
IEC 60068-2-2

[AD 3] Basic environmental test procedures – Part 2: tests – Test N: change of temperature
IEC 60068-2-14

[AD 4] Environmental testing – Part 2-30: Tests – Test Db: damp heat, cyclic (12 + 12h cycle)
IEC 60068-2-30

[AD 5] Environmental testing – Part 2-78: Tests – Test Cab: Damp heat, steady state
IEC 60068-2-78

[AD 6] Environmetal testing – Part 1: general and guidance
IEC 60068-1
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Temperature & Humidity

� IEC 60068-2-1: “Cold”
– Heat Dissipating � Non-Heat Dissipating
– Sudden Change � Gradual Change
– Number of representative points
– Velocity of air circulation: high & low
– Final temperature ramp and recovery
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Temperature & Humidity

� IEC 60068-2-2: “Dry Heat”
– Heat Dissipating � Non-Heat Dissipating
– Gradual Change
– Low Humidity (H2O, 20g/m³, RH � 50%)
– Decrease 1 K/min
– Velocity of air circulation: low
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Temperature & Humidity

� IEC 60068-2-14: “Change of Temperature”
– 2 Chambers and Transition Time
– Temperature Profile

• TA : Low

• TB : High
• t1 : Exposure

• t2 : Transition
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Temperature & Humidity

� IEC 60068-2-30: “Damp-Heat & 12h+12h Cycle”
– Option 1:

• Tupper: 40°C
• No. of cycles: 

2, 6, 12, 21, 56

– Option 2
• Tupper: 55°C
• No. of cycles: 

1, 2, 6
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Temperature & Humidity

� IEC 60068-2-78: “Damp-Heat & Steady State”
– Preferred list of test duration

• < 1 Day : 12h; 16h; 24h, 
• < 1 Week : 2d; 4d 
• < 1 Month : 10d; 21d 
• > 1 Month : 56d

85 ± 340 ± 2

93 ± 340 ± 2

85 ± 330 ± 2

93 ± 330 ± 2

Humidity [%]Temperature [°C]
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Vibrations & Shocks

� Introduction

Depending on the application of the product, several vibration tests 
can be organized. 

� Sine Vibration Test
� Random Vibration Test
� Shock Test
� Bump Test
� Drop & Toggle Test
� Bounce Test
� Free Fall Test

Close collaboration required !
Test procedures must be finetuned to the application
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Vibrations & Shocks

� Standards & Norms
[AD 1] Environmental testing – Part 2: Tests – Test Fc: sinusoidal vibration

IEC 60068-2-6

[AD 2] Environmental testing – Part 2: Test methods  – Test Fh: vibration, broadband, 
random and guidance
IEC 60068-2-64

[AD 3] Basic environmental testing procedures – Part 2: Tests – Test Ea and guidance: shock
IEC 60068-2-27

[AD 4] Basic environmental testing procedures – Part 2: Tests – Test Eb and guidance: bump
IEC 60068-2-29

[AD 5] Basic environmental testing procedures – Part 2: Tests – Test Ec: drop and toggle,
primarily for equipment-type specimens
IEC 60068-2-31

[AD 7] Environmetal testing – Part 2: Tests – Test Ee and guidance: Bounce
IEC 60068-2-55

[AD 8] Environmetal testing – Part 2: Tests – Test Ed: Free Fall
IEC 60068-2-32
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Vibrations & Shocks

� Vibrations
– Sine Vibration Test

To determine any mechanical weakness and/or degrada tion of 
specimen and use this information to decide the acc eptability of
the specimen.

IN OUT

t t

Input signal
= Sine Wave

Analysis of the
Output signal
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Vibrations & Shocks

� Vibrations
– Random Vibration Test

To products subjected to vibration of stochastic  n ature resulting 
from transportation or operation environments like aircraft, space 
vehicles and land vehicles.

Primarly for unpacked specimens and for items in the ir 
transportation container when the latter is part of  specimen itself.

IN OUT

t t

Input signal
= Random Signal

Analysis of the
Output signal
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Vibrations & Shocks

� Shocks
– Shock Test Ea

Effects of non-repetitive shocks likely to be encou ntered by 
components and equipment in service and during tran sport.

IN OUT

t t

Input signal:
- Basic Pulse
- Half Sine Pulse
- Trapezium Pulse Analysis of the

Output signal
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Vibrations & Shocks

� Shocks
– Bump Test Eb

Effects of repetitive shocks likely to be experienc ed by 
components and equipment during transportation or w hen 
installed in various classes of vehicles

IN OUT

t t

Analysis of the
Output signal

Input signal:
Repititive Sine Pulses
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Vibrations & Shocks

� Shocks
– Drop & Topple Test Ec

Intended to assess the effects on knocks or jolts l ikely to be 
received primarily by equipment-type specimen durin g repair or 
rough handling on a table or bench

Face Corner Topple
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Vibrations & Shocks

� Shocks
– Bounce Test Ee

To reproduce the effect of random shock conditions experienced 
by specimens which may be carried as loose cargo in  wheeled 
vehicles travelling over irregular surfaces.
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Vibrations & Shocks

� Shocks
– Free Fall Test Ed

Procedure 1:
Simple test intended to assess the effects of falls  likely to 
experience due to rough handling. 

Procedure 2:
To reproduce the effects of shocks likely to be rec eived by 
certain component type specimens
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EMC

� Introduction
– ElectroMagnetic Compatibility (EMC)

• Immunity
• Emission

– Conduction & Radiation

External 
Devices

Your 
Device
Your 

Device
External 
Devices

Your 
Device
Your 

Device
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EMC

� Why PsiControl?

– Specific Measurements and methods
– Expertise & Experience
– Added Value PsiControl

• Fast Response
• Detailed Analysis
• Feedback & suggested countermeasures
• Very price competitive
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EMC

� Standards & Norms

EN 61000-6-1 : Residential

EN 61000-6-2 : Industrial

EN 61000-4-2 : ESD

EN 61000-4-3 : RI

EN 61000-4-4 : EFT

EN 61000-4-5 : Surges

EN 61000-4-6 : CI

EN 61000-4-8 : Magnetic Imnt.

EN 61000-4-11 : Voltage Dips

EN 61000-6-3 : Residential

EN 61000-6-4 : Industrial

EN 55011/22 : RE & CE

EN 61000-3-2 : Harmonic Em.

EN 61000-3-3 : Flicker Em.

Immunity Emission

Generic

Basic
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EMC

� Immunity:
– IEC 61000-4-2: ElectroStatic Discharge (ESD)

Bodies become electrically charged by friction. 
In a first contact, a discharge might occur

ESD Gun
Air discharge

ESD Gun
Contact discharge

+ + + + + +

-
-
- -

-
-

V
Your

Device
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EMC

� Immunity:
– IEC 61000-4-3: Radiated Immunity (RI)

Externally caused electromagnetic fields can interact wit h an
electronic device. The immunity against these fields is  to be
verified

External
Devices

Your
Device
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EMC

� Immunity:
– IEC 61000-4-4: Electrical Fast Transients (EFT)/Burst

Switching circuits cause fast transients in signals and/ or
generate bouncing

External
Devices

Your
Device

Switch
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EMC

� Immunity:
– IEC 61000-4-5: Surge Immunity

Surges are single energy pulses and are generated by e.g . a 
lightning striking a power cable, isloation faults, su dden
discharge in other systems,…

External
Devices

Your
Device

Lightning
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EMC

� Immunity:
– IEC 61000-4-6: Conducted Immunity (CI)

Devices connected to the same electrical network can inte ract. 
The mutual influence happens by conduction.

External
Devices

Your
Device



37

EMC

� Immunity:
– IEC 61000-4-8: Power Freq. Magnetic Field Immunity

Conductors carrying large currents as in motors, trans formers, 
power cables generate 50/60 Hz magnetic fields

Your
Device
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EMC

� Emission:
– IEC 55011/22 (CISPR11): Radiated Emission (RE)

Electrical devices generate fields that can influence or ev en 
perturbate other devices. The emission should be kept bel ow
limits.

Your
Device

External
Devices
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EMC

� Emission:
– IEC 55011/22 (CISPR11): Conducted Emission (CE)

Electrical devices connected on the same network can influ ence
or even perturbate eachother devices. The emission shou ld be
kept below limits. 

External
Devices

Your
Device
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EMC

� Emission:
– IEC 61000-3-2: Harmonic Currents Emission

Due to non-linear effects, higher frequency components
(harmonics) are generated and emitted. The emission s hould be
kept below limits. 

Basic

Harmonics

f [Hz]

Amplitude [V]

External
Devices

Your
Device
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EMC

� Emission:
– IEC 61000-3-3: Flicker Noise Emission

Devices can cause fluctuating voltage levels that will aff ect the 
other devices sharing the same power mains. This may resu lt in 
fluctuating light intensity of lighting installations

External
Devices

Your
Device

t

Fluctuation
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Specific Testing

� Specific Testing
– e.g. Salt Spray

– e.g. Testbench Motors

– Other tests if necessary…

Combined Testing

Corrosion a Resistance Salt
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Advanced Testing
=

Added Value


