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1. Purpose

C&K components, as design and manufacturing company for micro-miniature tact switches, set up

continuous product improvement to go toward zero defects.

This continuous improvement action leads to implement a major modification on the KSC tact switches
series: anti particle central contact will be placed on the lead frame in order to increase product
robustness to dust or particle contamination. In addition, new injection tooling & methods will allow

better over-molding parameters to improve process stability.

Those modifications will make for our customers a significant reduction of any issue linked to the

particle failure mode.
2. Change definition

2.1 Overview
Leadframe

a Lead frame modification to include several points of contact between the central contact and the

dome. Other modifications such as terminal position on the plastic housing, ejector location and

a Central contact round shape allow, in particle presence, to catch it inside the contact. The radius

size has been calculated according the most common particle size.
@ Other modifications such as terminal position on the plastic housing.

Plastic housing

@ New mold with new injection parameters location such as ejector, injection pin and parting line.

2.2 Illustration

Flat contact with single contact
point — particle presence
sensitive

Fig. 1 view Wit curren central contact

Rounded contact with several
contact points —  particle
trapped or evacuated -presence
sensitive highly reduced

Fig. 2 view with anti-particle central contact
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2.3 New molding parameters

Main differences between the new and the old mold design are related to the ejector and hole location,
the shape of over-molding elements.

Fig. 3 Comparative view of old design (above) and new one (below)

2.4 Anti —particle contact analysis

The basic mechanism of the resistance of the particle is the following

With standard contact, the
particle  prevents a right
electrical contact by an extra
thickness

Fig. 4 standard contact with particle
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With antiparticle contact, it
remains enough contact area to
manage the electrical contact.

Fig. 5 anti-particle contact with particle

Of course, as far particles are from different origins, several test according several types of pollution
were performed.

@ Dust proof test:
o Test method:
= Particle type = White powder of magnesium silicate.
= Particle size < 0.05mm
»=  Quantity > 200 particles / switch
= 30 Switches tested by batch

o Results with standard contact:
= 30% of the switches are out of specification versus contact resistance.
=  90% of the switches present contact instability (bounces).

o Result with anti-particle contact:
= All the switches are in the specification versus contact resistance.
= 10% of the switches present contact instability (bounces).

Boxplot of Contact Resistance with Talc inside the switch
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Fig. 6 Dust proof test results

@ Plastic burr test
o Test method:
= Particle type = plastic burs
= 0.05mm > Particle size < 0.5mm
»=  Quantity > 20 particles / switch
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= 30 Switches tested by batch

o Results with standard contact:
= Some switches are out of specification versus contact resistance
=  60% of the switches present contact instability (bounces)

o Result with anti-particle contact:
= All the switches are in the specification versus contact resistance
= 5% of the switches present contact instability (bounces)

Boxplot of Contact Resistance with Plastic Particle inside the switch
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Fig. 7 Plastic burr test results

a Combined test: dust and plastic burrs:
0 Test method:
= Particle type = White powder & Plastic burs
= Particle size < 0.5mm
= Quantity = 20 to 200 particles / switch
= 40 Switches tested by batch

0 Test results for standard contact.

Process Capability of Standard avec pollution

usL
Process Data T Within
LsL * ! — = - Overal
Target i |
usL 100 | Potential (Within) Capabiiit;
Sample Mean ~ 73.55 | Cp N
Sample N 40 | cPL
StDev(Within) 75.8092 | CPU 0,12
StDev(Overall) 148.409 | Cpk 0,12
| CCpk 0,12
Overall Capability
Pp *
PPL *
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2 Cpm *
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- -
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PPM Total 150000,00 PPM Total 363581,42 PPM Total 429273,78

Fig. 8 Mix test results for standard contact
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Process Capability of Lot 3 Anti particules

UsL

Process Data s Within
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Sample Mean ~ 19.675 Cp *

CPL *

StDev(Within) 11.6612 CPU 2,30
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Observed Performance || Exp. Within Performance | | Exp. Overall Performance

PPM < LSL * PPM < LSL * PPM < LSL *
PPM > USL 0,00 PPM >USL 0,00 PPM > USL 0,00
PPM Total 0,00 PPM Total 0,00 PPM Total 0,00

Fig. 9 Mix test results for standard contact

As a conclusion, the new antiparticle contact can reduce significantly any failure linked to particle
inside the switch. This improvement is a major step to go toward zero defects on the KSC series.

3. Change impact and qualification method

The design constrain for this new central contact on the lead frame and the new housing was to get no
modification on_any specification to avoid any change on customer application. All product
features, mechanical, electrical, environmental remains unchanged.

The manufacturing & quality processes, location and procedures remain also unchanged.

The qualification proceeds as follows as both modification are dissociated.
@ Antiparticle contact qualification on the most common KSC P/N’'s. We have qualified the
characteristics for which this new contact may have an impact which are:

o Forces

o Stroke

o Contact resistance
o0 Simultaneity

o0 Lifetest

@ New mold housing: A full qualification was done on one P/N. On the main KSC P/N’s, the following
test are the following:

o Forces

o Stroke

o Contact resistance
0 Simultaneity

o Life test

You will find in annex 2 the justification of the characteristics choice for the qualification.

You will find in annex 3 a synthesis with all the part numbers test for the antiparticle contact and the
corresponding report for each of them. The full qualification report for the new housing is also included
in annex 4.

C&/(components
C&K components SAS - 1 rue Louis de la Verne B.P. 359 F-39105 Dole Cedex - FRANCE
Telephone :+33 (0)3 84 72 94 03 - Facsimile: +33 (0)3 84 79 20 39 — www.ck-components.com

Document subject to change without prior notice
Diffusion: no restriction

PCNO07-09-KSC Rev.A — 14/11/07 Page 8/35

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/

M Product change notification

4. Application

41 Overview

The new lead frame including the anti-particle contact with the new molding parameters will be
introduced on all products at the application date.

4.2 Product range affected

KSC1
KSC2
KSC3
KSC4
KSC5
KSC6

You will find in the annex 1 the complete P/N list.

4.3 Date of application & time frame

o Samples availability: From February 15" 2008
o PPAP delivery: March 15" 2008.
o Application date for new version: deliveries from June 1* 2008 latest.

Note: C&K will apply the change on any P/N prior to the application date in the case of the entire
necessary customer approval will be received. The corresponding information will be forwarded on
time through our customer service network.

4.4 Ordering, pricing and stock handling policy

o Ordering: P/N codes remain unchanged.

o Pricing: any pricing and other sales conditions remain valid.

o Stock handling: no obsolescence and no specification modification is applied on any P/N.
No return or scrap for obsolescence will be accepted.

4.5 Customer qualification

We recommend to our customers to carry on the necessary actions and qualifications they feel
necessary to make sure that they will be ready at the date of application. We haven't modified the
product features to minimize the customer impact and make easier the modification acceptation. For
any reason, if you evaluate that your acceptation will be released after the date of application,
you have to notify C&K components at least 2 months before the application date, ie April 1
2008. Without this notification, the change will be applied on any purchased products affected by the
modification.

For products already sold under PPAP, a new PPAP will be issued at the date given is item 4.3. PPAP
to be provided will be PPAP level 3 with the following content:

PSW

Samples (30 pieces)

Samples measurements

Measurement report.

Laboratory reports according the qualification plan (refer to annex 2)

As no material modification is done, the IMDS data remain unchanged.
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5. Acknowledgement

We recommend acknowledging this PCN with your requirements in terms of samples & qualification
files no later than January 1st 2008 at the following email address: ksc.ap@coactive-tech.com.

6. Support

For any question, please contact your sales representative or email at ksc.apcontact@coactive-
tech.com.
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Annex 1: P/N affected by the change

KSC1

Y31A41139FP
Y31B11131FP
Y31B11131FP LFS
Y31B11135FP
Y31B11135FP LFS
Y31B41131FP
Y31B41131FP LFS
Y31B41135FP
Y31B41135FP LFS
Y31B43131FP
Y31B43131FP LFG
Y31B43135FP
Y31B43135FP LFG
Y31B43195FP
Y31B43195FP LFG
Y31B51131FP
Y31B51131FP LFS
Y31B51135FP
Y31B51135FP LFS

KSC2

Y31A11136FP
Y31A41136FP
Y31BE3132FP
Y31BE3132FP LFG
Y31B01132FP
Y31B01132FP LFS
Y31B01136FP
Y31B01136FP LFS
Y31B11132FP
Y31B11132FP LFS
Y31B11132FP A

Ksc141g En Vrac
Kscl121]

Ksc121j Lfs
Kscl21g

Kscl121g Lfs
Kscl41]

Kscl4lj Lfs
Kscl41lg

Kscl4lg Lfs
Kscl143j

Kscl143j Lfg
Kscl143g

Ksc143g Lfg
Ksc143g Sureleve
Ksc143g Sureleve Lfg
Kscl151]

Ksc151j Lfs
Ksc151g

Ksc151g Lfs

Ksc221g En Vrac
Ksc241g En Vrac
Ksc2e3j Special Delt a
Ksc2e3j Special Delt a Lfg
Ksc201j

Ksc201j Lfs

Ksc201g

Ksc201g Lfs

Ksc221j

Ksc221j Lfs

Ksc221j Btb

Y31B11132FP VLFS Ksc221j Lfsv
Y31B11133FP Ksc221g Oxy
Y31B11133FP LFS Ksc221g Oxy Lfs
Y31B11136FP Ksc221g
Y31B11136FP LFS Ksc221g Lfs
Y31B12132FP LFS Ksc222j Lfs
Y31B12136FP LFS Ksc222g Lfs
Y31B13132FP Ksc223j
Y31B13132FP LFG Ksc223j Lfg
Y31B13132FP ALFG Ksc223j Lfg Btb
Y31B13136FP Ksc223g
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KSC2

Y31B13136FP LFG
Y31B3112HFP LFS
Y31B3113HFP
Y31B3113HFP LFS
Y31B3113HFP LLFS
Y31B31132FP
Y31B31132FP LFS
Y31B33132FP
Y31B33132FP LFG
Y31B33132FP DLFG
Y31B41132FP
Y31B41132FP LFS
Y31B41132FP C
Y31B41132FP ILFS
Y31B41132FP L
Y31B41132FP LLFS
Y31B41132FP VLFS
Y31B41136FP
Y31B41136FP LFS
Y31B41136FP C
Y31B41136FP ELFS
Y31B43132FP
Y31B43132FP LFG
Y31B43132FP V10
Y31B43136FP
Y31B43136FP LFG
Y31B51132FP
Y31B51132FP LFS
Y31B51136FP
Y31B51136FP LFS
Y31B61132FP
Y31B61132FP LFS
Y31B61136FP
Y31B61136FP LFS
Y31B73132FP LFG
Y31B81132FP
Y31B81132FP LFS
Y31C21139FP
Y31C21139FP LFS

KSC3

Y31B11113FP
Y31B11113FP LFS
Y31B11117FP
Y31B11117FP LFS

Ksc223g Lfg

Ksc241g h Lfs
Ksc241j h

Ksc241j h Lfs
Ksc241jh Lfs Btb
Ksc231j Sp Delt a
Ksc231j Sp Delt a Lfs
Ksc233j Special Delt a
Ksc233j Special Delt a Lfg
Ksc233j Special Delt a Lfg Btb
Ksc241j

Ksc241j Lfs

Ksc241j Btb

Ksc241j Lfs Iko r
Ksc241j Btb

Ksc241j Lfs Btb
Ksc241j Lfsv

Ksc241g

Ksc241g Lfs

Ksc241g Btb

Ksc241g Lfs Epiq
Ksc243j

Ksc243j Lfg

Ksc243j

Ksc243g

Ksc243g Lfg

Ksc251]

Ksc251j Lfs

Ksc251g

Ksc251g Lfs

Ksc261]

Ksc261j Lfs

Ksc261g

Ksc261g Lfs

Ksc273j Sde Lfg
Ksc281j

Ksc281j Lfs

Ksc221g Surelev e
Ksc221g Surelev e Lfs

Ksc321]
Ksc321j Lfs
Ksc321g
Ksc321g Lfs
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Y31B11117FP ELFS
Y31B13113FP
Y31B13113FP LFG
Y31B13117FP
Y31B13117FP LFG
Y31B25117FP
Y31B25117FP LFS
Y31B31117FP

KSC3

Y31B31117FP LFS
Y31B41113FP
Y31B41113FP LFS
Y31B41117FP
Y31B41117FP LFS
Y31B41117FP LFT
Y31B41117FP E
Y31B41117FP ELFS
Y31B41117FP VLFS
Y31B43113FP
Y31B43113FP LFG
Y31B43117FP
Y31B43117FP LFG
Y31B51113FP
Y31B51113FP LFS
Y31B51113FP OLFS
Y31B51117FP
Y31B51117FP LFS
Y31B53113FP
Y31B53113FP LFG
Y31B53117FP
Y31B53117FP LFG

KSC4

Y31CA1441FP
Y31CA1441FP LFS
Y31CA1441FP V10
Y31CA1441FP SV10
Y31CA1441FP VLFS
Y31CD1241FP LFS
Y31CD1245FP LFS
Y31CM1241FP
Y31CM1241FP LFS
Y31CM1241FP J
Y31CM1241FP JLFS

Ksc321g Lfs Epiq
Ksc323j

Ksc323j Lfg

Ksc323g

Ksc323g Lfg
Ksc321ge

Ksc321ge Lfs
Ksc331g Special Delta

Ksc331g Special Delta Lfs
Ksc341j
Ksc341j Lfs
Ksc341g
Ksc341g Lfs
Ksc341g Lft
Ksc341g Epiq
Ksc341g Lfs Epiq
Ksc341g Lfsv
Ksc343]
Ksc343j Lfg
Ksc343g
Ksc343g Lfg
Ksc351]
Ksc351j Lfs
Ksc351j Lfs Btb
Ksc351g
Ksc351g Lfs
Ksc353]
Ksc353j Lfg
Ksc353g
Ksc353g Lfg

Ksc451j 70sh Mti
Ksc451j 70sh Mti Lfs
Ksc451j 70sh Mti
Ksc451j 70sh Mti Lfs
Ksc451j 70sh Mti Lfs v
Ksc4d1j 50sh Lfs
Ksc4d1lg 50sh Lfs
Ksc4mlj 50sh
Ksc4m1lj 50sh Lfs
Ksc4mlj 50sh Btb
Ksc4m1j 50sh Lfs Btb
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KSC4

Y31CM1245FP
Y31CM1245FP LFS
Y31C01241FP
Y31C01241FP LFS
Y31C01241FP LFT
Y31C01241FP ELFS
Y31C01241FP VLFS
Y31C01245FP
Y31C01245FP LFS
Y31C01441FP
Y31C01441FP LFS
Y31C01445FP
Y31CO01445FP LFS
Y31C03241FP
Y31C03241FP LFG
Y31C03245FP
Y31CO03245FP LFG
Y31C11245FP
Y31C11245FP LFS
Y31C11441FP
Y31C11441FP LFS
Y31C11445FP
Y31C11445FP LFS
Y31C13441FP
Y31C13441FP LFG
Y31C13445FP
Y31C13445FP LFG
Y31C21441FP
Y31C21441FP LFS
Y31C21441FP NLFS
Y31C21445FP
Y31C21445FP LFS
Y31C21445FP LFT
Y31C21445FP NLFS
Y31C22441FP LFS
Y31C22445FP LFS

Ksc4mlg 50sh
Ksc4mlg 50sh Lf s
Ksc401j 50 Sh
Ksc401j 50 Sh Lfs
Ksc401j 50 Sh Lft
Ksc401j 50 Sh Lfs Ep iq
Ksc401j 50 Sh Lfsv
Ksc401g 50 Sh
Ksc401g 50 Sh Lfs
Ksc401j 70 Sh
Ksc401j 70 Sh Lfs
Ksc401g 70 Sh
Ksc401g 70 Sh Lfs
Ksc403j 50 Sh
Ksc403j 50 Sh Lfg
Ksc403g 50 Sh
Ksc403g 50 Sh Lfg
Ksc41lg 50 Sh
Ksc411g 50 Sh Lfs
Ksc411j 70 Sh
Ksc411j 70 Sh Lfs
Ksc41lg 70 Sh
Ksc411lg 70 Sh Lfs
Ksc413j 70 Sh
Ksc413j 70 Sh fg
Ksc413g 70 Sh
Ksc413g 70 Sh Lfg
Ksc421j 70 Sh
Ksc421j 70 Sh Lfs
Ksc421j 70 Sh Lfs Bt b
Ksc421g 70 Sh
Ksc421g 70 Sh Lfs
Ksc421g 70 Sh Lft
Ksc421g 70 Sh Lfs Btb
Ksc422j 70 Sh Lfs
Ksc422g 70 Sh Lfs

Y31C23441FP Ksc423j 70 Sh
Y31C23441FP LFG Ksc423j 70 Sh Lfg
Y31C23445FP Ksc423g 70 Sh
Y31C23445FP LFG Ksc423g 70 Sh Lfg
Y31C31441FP Ksc441j 70 Sh S p Delta
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KSC4

Y31C31441FP V10
Y31C31441FP LFS
Y31C31441FP SV10
Y31C31441FP VLFS
Y31C31841FP
Y31C31841FP LFS
Y31C4144EFP LFS
Y31C41441FP
Y31C41441FP LFS
Y31C41441FP E
Y31C41441FP ELFS
Y31C41441FP VLFS
Y31C41445FP
Y31C41445FP LFS
Y31C41445FP VLFS
Y31C41841FP LFS
Y31C41845FP LFS
Y31C41941FP LFS
Y31C41945FP LFS
Y31C42441FP LFS
Y31C42445FP LFS
Y31C43441FP
Y31C43441FP LFG
Y31C43441FP HLFG
Y31CA43445FP
Y31C43445FP LFG
Y31C71441FP
Y31C71441FP LFS
Y31C71445FP
Y31C71445FP LFS

KSC5

Y31C11666FP
Y31C11666FP LFS
Y31C11666FP ROHS
Y31C21664FP
Y31C21664FP M
Y31C21664FP MRHS
Y31C21664FP ROHS
Y31C21666FP
Y31C21666FP M
Y31C21666FP MRHS
Y31C21666FP ROHS

Ksc441j 70 Sh S p Delta
Ksc441j 70 Sh S p Delta Lfs
Ksc441j 70 Sh S p Delta Lfs
Ksc441j 70 Sh S p Delta Lfsv

Ksc441j 70 Sh Spdelta Sptravel
Ksc441j 70sh Sp D Sp Travel Lfs

Ksc441j 70 Sh Se Lfs
Ksc441j 70 Sh
Ksc441j 70 Sh Lfs
Ksc441j 70 Sh E piq
Ksc441j 70 Sh fs Epiq
Ksc441j 70 Sh Lfsv
Ksc441g 70 Sh
Ksc441g 70 Sh Lfs
Ksc441g 70 Sh Lfsv
Ksc441j Stl Lfs
Ksc441g Stl Lfs
Ksc441j St2 Lfs
Ksc441g St2 Lfs
Ksc442j 70 Sh Lfs
Ksc442g 70 Sh Lfs
Ksc443j 70 Sh
Ksc443j 70 Sh fg
Ksc443j 70 Sh Lfgh
Ksc443g 70 Sh
Ksc443g 70 Sh Lfg
Ksc471j 70 Sh
Ksc471j 70 Sh Lfs
Ksc471g 70 Sh
Ksc471g 70 Sh Lfs

Ksc511g (+-300)
Ksc511g (+-300) Lfs Annule
Ksc511g (+-300) Rohs
Ksch21j

Ksc521j Btb

Ksc521j Rohs Bt b
Ksc521j Rohs
Ksc521g

Ksc521g Btb

Ksc521g Rohs Bt b
Ksc521g Rohs
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KSC5

Y31C23664FP
Y31C23664FP ROHS
Y31C23666FP
Y31C23666FP ROHS
Y31C41664FP
Y31C41664FP ROHS
Y31C41666FP
Y31C41666FP ROHS
Y31C43666FP
Y31C43666FP ROHS
Y31C71666FP
Y31C71666FP LFS
Y31C71666FP ROHS

KSC6

Y31A21051FP
Y31A21051FP LFS
Y31A21055FP
Y31A21055FP LFS
Y31A21058FP
Y31A21058FP LFS
Y31A23051FP LFG
Y31A41R55FP
Y31A41R55FP LFS
Y31A41051FP
Y31A41051FP LFS
Y31A41055FP
Y31A41055FP LFS
Y31A43051FP
Y31A43051FP LFG
Y31A43051FP HLFG

Ksc523j

Ksc523j Rohs
Ksc523g

Ksc523g Rohs
Ksc541j

Kscb541j Rohs
Ksc541g

Ksc541g Rohs
Ksc543g

Ksc543g Rohs
Ksc571g (+-300)
Ksc571g (+-300) Lfs Annule
Ksc571g (+-300) Rohs

Ksc621j

Ksc621j Lfs
Ksc621g
Ksc621g Lfs
Ksc621v 300
Ksc621v 300 Lfs
Ksc623j Lfg
Ksc641lg Red
Ksc641g Red Lfs
Ksc641j

Ksc641j Lfs
Ksc641g
Ksc641g Lfs
Ksc643)

Ksc643j Lfg
Ksc643j Lfgh
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Applicable for anti

Performed measurements or tests Applicable standards particle contact Reason
qualification
Visual Examination NA Yes
Mechanical measurements
Switching diagram type Product specification Yes
Switching force (Fa) Product specification Yes
Force at electrical travel (Fa) Product specification Yes
Tactile feeling (D1) Product specification Per
Tactile feeling (D1%) Product specification Per
Sound feeling (D2) Product specification :;;Iicablzalculanon, if
Sound feeling (D3) Product specification :;rl;"cablzalculatlon, i
Return force (Frr) Product specification Yes
Electrical travel (Te) Product specification Yes
INITIAL Mechanical travel (Tm) Product specification Yes
MEASUREMENTS P
Slope Product specification Per
Maximum travel Product specification Yes
Simultaneity (Tm-Te) Product specification Yes
Total height at the electrical contact Product specification Yes if applicable
Electrical measurements
Dielectric strength Product specification No No influence of the central contact
Contact resistance Product specification Yes
Insulation resistance between terminals : Product specification No No influence of the central contact
ground Insulation resistance between terminals & Product specification No No influence of the central contact
Bounce time Product specification Yes
Capacity Product specification No No influence of the central contact
IP Tests Product specification No Central contact has no influence on the sealing level
C&K components
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Performed measurements or tests

Applicable standards

Applicable for anti
particle contact
qualification

Reason

Total height at the electrical contact

SOLDERING Without solder paste Product specification No
With solder on PCB Product specification No
Visual Examination
Mechanical measurements
Switching diagram type Product specification Yes
Switching force (Fa) Product specification Yes
Force at electrical travel (Fa) Product specification Yes
Tactile feeling (D1) Product specification Per
Tactile feeling (D1%) Product specification Per
Sound feeling (D2) Product specification :;;Iicablzalculatlon, if
Return force (Frr) Product specification Yes
Electrical travel (Te) Product specification Yes
MEASUREMENTS Mechanical travel (Tm) Product specification Yes
AFTER SOLDERING Maximum travel Product specification Yes
Simultaneity (Tm-Te) Product specification Yes

Product specification

Yes if applicable

Electrical measurements

Dielectric strength Product specification No
Contact resistance Product specification Yes
Insulation resistance between terminals : Product specification No
Insulation resistance between terminals & e
ground Product specification No
Bounce time Product specification Yes
Capacity Product specification No
IP Tests or Flux tightness Product specification No
C&K components
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Performed measurements or tests

Applicable standards

Applicable for anti
particle contact
qualification

Reason

LIFE Life test Product specification Yes
MEASUREMENTS Life test (Weibull curve) Product specification Per
Overload life test Product specification Yes Done once to evaluate the influence of the AP contact - no influence
Sinusoidal Vibrations EN60068-2-6 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence
VIBRATION Mechanical shock EN60068-2-27 & EN60068-2-27 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence

Ramdom Vibrations

Yes - contact validation

Done once to evaluate the influence of the AP contact - no influence

Mechanical shocks

Yes - contact validation

Done once to evaluate the influence of the AP contact - no influence

Thermal Shocks

EN60068-2-14

Yes - contact validation

Done once to evaluate the influence of the AP contact - no influence

Humidity storage (Continuous)

CEI60068-2-78

Yes - contact validation

Done once to evaluate the influence of the AP contact - no influence

Dry Heat storage EN60068-2-2 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence
ENVIRTOE’;’\.I/.ISNTAL Cold storage EN60068-2-1 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence
Humidity storage cyclic EN60068-2-30 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence
Combinated environmental test EN60068-2-61 & EN60068-2-38 Yes - contact validation Done once to evaluate the influence of the AP contact - no influence
Corrosion test EN60068-2-60 (4 gaz) 1 EN60068-2-11 (BS) No
Solderability EN60068-2-20 & EN60068-2-58 & EN60068-2-69 | No No influence of the central contact
Solder heat resistance EN60068-2-20 Yes Mechanical test performed after reflow heat cycle
Solder flux tightness Norme ITT pate & brasér colorée No No influence of the central contact
Washing process EN60068-45 No No influence of the central contact
ROBUSTNESS Resistance to fluid EN600-68-2-74 No No influence of the central contact
Robustness of terminals Product specification No No influence of the central contact
Overload on switches Product specification No Done once to evaluate the influence of the AP contact - no influence
Robustness of actuator Product specification No No influence of the central contact
Dust Test Product specification Yes Done to qualify the central contact desing
Visual Examination Product specification Yes
MEASUREMENTS Mechanical measurements Product specification Yes
AFTER TESTS Electrical measurements Product specification Yes
IP Tests or fluid tightness Product specification No
DIMENSIONS No
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New housing
Applicable for anti
Performed measurements or tests Applicable standards particle contact Reason
qualification
Visual Examination NA Yes
Mechanical measurements
Switching diagram type Product specification Yes
Switching force (Fa) Product specification Yes
Force at electrical travel (Fa) Product specification Yes
Tactile feeling (D1) Product specification Per calculation
Tactile feeling (D1%) Product specification Per calculation
Return force (Frr) Product specification Yes
INITIAL . P—
MEASUREMENTS Electrical travel (Te) Product specification Yes
Mechanical travel (Tm) Product specification Yes
Simultaneity (Tm-Te) Product specification Yes
Electrical measurements Product specification Yes
Dielectric strength Product specification Yes
Contact resistance Product specification Yes
Insulation resistance between terminals : Product specification Yes
Bounce time Product specification Yes
IP Tests 67
SOLDERING Without solder paste Product specification Yes - modif validation Done once to evaluate the influence of the modification - no influence
Visual Examination
Mechanical measurements
Switching diagram type Product specification Yes
Switching force (Fa) Product specification Yes
Force at electrical travel (Fa) Product specification Yes
MEASUREMENTS Tactile feeling (D1) Product specification Per calculation
AFTER SOLDERING Tactile feeling (D1%) Product specification Per calculation
Return force (Frr) Product specification Yes
Electrical travel (Te) Product specification Yes
Mechanical travel (Tm) Product specification Yes
Simultaneity (Tm-Te) Product specification Yes
Electrical measurements Product specification Yes
C&K components
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Applicable for anti

Performed measurements or tests Applicable standards particle contact Reason
qualification
Dielectric strength Product specification Yes
Contact resistance Product specification Yes
MEASUREMENTS | Jati it bet § inals : Product “ficat %
AFTER SOLDERING nsulation resistance between terminals : roduct specification es
Bounce time Product specification No
IP Tests 67 Product specification Yes
LIFE . P P Ay . e .
MEASUREMENTS Life test Product specification Yes - modif validation Done once to evaluate the influence of the modification - no influence
VIBRATION Sinusoidal Vibrations EN60068-2-6 Yes - modif validation Done once to evaluate the influence of the modification - no influence

Mechanical shock

EN60068-2-27

Yes - modif validation

Done once to evaluate the influence of the modification - no influence

ENVIRONMENTAL

Dry Heat storage

ENG0068-2-2 (85 °0C 4 days)

Yes - modif validation

Done once to evaluate the influence of the modification - no influence

Cold storage

EN60068-2-1 (-40°C; 4 days)

Yes - modif validation

Done once to evaluate the influence of the modification - no influence

TESTS
Humidity storage EN60068-2-30 (55°C/93%, 6 cycles) Yes - modif validation Done once to evaluate the influence of the modification - no influence
ROBUSTNESS Shear test __ Yes - mod!f vaI!dat!on No influence of the housmg _ :
Dust Test Product specification Yes - modif validation Done once to evaluate the influence of the modification - no influence
Visual Examination Product specification Yes - modif validation Done once to evaluate the influence of the modification - no influence
MEASUREMENTS Mechanical measurements Product specification Yes - modif validation Done once to evaluate the influence of the modification - no influence

AFTER TESTS

Electrical measurements

Product specification

Yes - modif validation

Done once to evaluate the influence of the modification - no influence

IP Tests or fluid tightness

Product specification

Yes - modif validation

Done once to evaluate the influence of the modification - no influence

DIMENSIONS

Yes - modif validation

Report M475-07
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Annex 3: Test report (abstract)

CzK

C&K Components

GENERIC LABORATORY REPORT August, 16th 2007

Product :

KSC SWITCH

WITH ANTIPARTICLE CONTACT

Subject :

OPERATING LIFE VALIDATION OF ANTIPARTICLE CONTACT VERSUS KSC VERSIONS

Test performed

Activation force after operating life on antiparticle contact

> Force displacement, electrical activation and contact resistance after operating life

> Tested versions

KSC-22x Page 2
KSC-2xx |KSC-24x Page 3
KSC-26x Page 4
KSC-32x Page 5
KSC-3xx
KSC-34x Page 6
KSC-40x Page 7
KSC-42x Page 8
KSC-4xx |KSC-44x Page 9
KSC-45x Page 10
KSC-4M1 Page 11
KSC-51x Page 12
KSC-5xx
KSC-57x Page 13
[ Ksc-6xx [Ksc-64x Page 14

| All other references are covered by theses tests |

Conclusion :

Satisfying results of antiparticle contact after operating life
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Laboratory N°: 789-07
G&K report
Page : 2
Measurements :
Life test : force travel measurements
KSC 22x Antiparticle
Measurement unit: MTS 2 Life test machine reference Swii SwWi12
Number of cycles :] 500 000 Pressure: 1,3
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
(mW)
# N N N % N mm mm (mm) N
1 2,07 1,18 0,88 43 0,93 0,44 0,43 -0,01 1,55 64
2 2,20 1,24 0,96 44 0,92 0,45 0,45 -0,01 1,56 27
3 2,18 1,29 0,89 41 0,94 0,44 0,43 -0,01 1,54 18
4 2,08 1,24 0,84 40 0,96 0,43 0,43 -0,01 1,49 15
5 2,10 1,27 0,83 39 1,03 0,44 0,43 0,00 1,36 24
6 2,12 1,19 0,93 44 0,94 0,44 0,44 0,00 1,31 21
7 2,28 1,36 0,92 40 0,99 0,42 0,41 -0,01 1,71 40
8 2,12 1,26 0,86 41 1,05 0,43 0,43 -0,01 1,38 20
9 2,26 1,34 0,91 40 1,16 0,44 0,43 0,00 1,39 26
10 2,15 1,17 0,99 46 0,92 0,44 0,43 0,00 1,31 24
11 2,15 1,34 0,81 38 1,17 0,41 0,41 0,00 1,41 22
12 2,15 1,15 0,99 46 0,91 0,48 0,47 -0,01 1,43 24
13 2,12 1,25 0,87 41 1,06 0,43 0,43 0,00 1,29 18
14 2,15 1,17 0,98 46 0,89 0,43 0,42 0,00 1,43 66
15 2,18 1,32 0,86 39 1,09 0,45 0,45 0,00 1,36 40
16 2,20 1,26 0,93 43 1,05 0,41 0,40 0,00 1,40 28
17 2,30 1,46 0,84 37 1,12 0,45 0,45 0,00 1,53 40
18 2,22 1,21 1,01 46 0,97 0,43 0,42 0,00 1,35 25
19 2,14 1,29 0,85 40 1,02 0,42 0,42 0,00 1,34 31
20 2,13 1,36 0,77 36 1,18 0,43 0,43 0,00 1,38 28
maxi 2,30 1,46 1,01 46 1,18 0,48 0,47 0,00 1,71 66
mini 2,07 1,15 0,77 36 0,89 0,41 0,40 -0,01 1,29 15
Average 2,17 1,27 0,90 41 1,02 0,44 0,43 0,00 1,43 30
Std dev 0,06 0,08 0,07 3 0,09 0,02 0,02 0,0 0,1 14
Cp 2,64 4,24 4,15
CpK 1,77 3,93 3,75 3,64 | 1,68
Mini 15 0,35 | 0,4 0,25 0,25
Max 2,5 0,65 0,65 0,05 | 100
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Laboratory Ne: 827-07
G&K report
Page : 3
Measurements :
Life test . force travel measurements
KSC 24x Antiparticle
Measurement unit:} MTS 2 Life test machine reference| Sw4 Sw9 Max| 5,14
Number of cycles | 300 000 Pressure: 154 186 Min 52
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cmaller | Ce aller | Simul el | ellzeld H. KSC
all retour RC
(mW)
# N N N % N mm mm (mm) mm mm mm
1 4,22 2,74 1,47 35 2,35 0,43 0,42 -0,01 3,15 3,19 3,57 50
2 4,01 2,73 1,28 32 2,19 0,47 0,46 -0,01 3,11 3,16 3,57 48
3 4,22 2,90 1,32 31 2,37 0,42 0,41 -0,01 3,16 3,21 3,96 40
4 4,25 2,92 1,33 31 2,44 0,44 0,43 -0,01 3,16 3,20 3,59 61
5 4,27 2,85 1,42 33 2,34 0,45 0,44 -0,01 3,13 3,18 3,58 21
6 4,23 2,81 1,43 34 2,37 0,43 0,43 -0,01 3,10 3,14 3,53 20
7 4,17 2,72 1,45 35 2,21 0,43 0,42 -0,01 3,09 3,14 3,51 20
8 4,19 2,66 1,53 37 2,13 0,44 0,43 -0,01 3,10 3,14 3,54 50
9 3,97 2,50 1,47 37 2,11 0,44 0,43 -0,01 3,13 3,17 3,56 18
10 4,24 2,74 1,49 35 2,28 0,46 0,45 -0,01 3,10 3,14 3,67 52
11 4,17 2,81 1,37 33 2,10 0,44 0,43 -0,01 3,10 3,15 3,63 24
12 4,25 2,87 1,38 33 2,32 0,45 0,44 -0,01 3,15 3,20 3,69 40
13 4,19 2,88 1,32 31 2,37 0,46 0,45 -0,01 3,11 3,16 3,78 27
14 4,11 2,84 1,26 31 2,08 0,42 0,41 -0,01 3,10 3,16 3,52 26
15 4,30 2,87 1,44 33 2,49 0,44 0,44 0,00 3,13 3,17 3,57 17
16 4,22 2,66 1,56 37 2,17 0,42 0,41 -0,01 3,14 3,18 3,56 55
17 4,05 2,57 1,49 37 2,21 0,43 0,42 -0,01 3,16 3,20 3,77 25
18 3,75 2,51 1,23 33 2,16 0,46 0,48 0,02 3,09 3,13 3,65 50
19 4,13 2,82 1,31 32 2,40 0,45 0,44 -0,01 3,16 3,20 3,72 60
20 4,04 2,66 1,38 34 2,30 0,43 0,42 -0,01 3,16 3,21 3,59 27
maxi 4,30 2,92 1,56 37 2,49 0,47 0,48 0,02 3,16 3,21 3,96 61
mini 3,75 2,50 1,23 31 2,08 0,42 0,41 -0,01 3,09 3,13 3,51 17
Average | 4,15 2,75 1,40 34 2,27 0,44 0,43 -0,01 3,13 3,17 3,63 37
Stddev | 0,13 0,13 0,09 2 0,12 0,01 0,02 0,01 0,03 0,03 0,11 15
Cp 2,29
CpK 0,64 | 2,14 | 3,46 3,19 2,49 1,37
Req min 2,6 | 0,80 | 1,00 0,30 0,30
Reqmax| 4.4 0,70 0,70 0,05 100
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Laboratory N 649-07
c&K report
Page : 4
Measurements :
Life test : force travel measurements
KSC 26x Antiparticle
Measurement unit:| MTS 5 Life test machine reference| Sw4 SW9 Max| 5,14
Number of cycles ;] 300 000 Pressure: 154 186 Min| 52
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
# N N N % N mm mm mm mm (mVV)
1 2,65 1,63 1,02 38 1,48 0,40 0,41 0,01 1,63 32
2 2,86 1,81 1,05 37 1,66 0,43 0,42 -0,01 1,82 25
3 2,73 1,65 1,09 40 1,52 0,42 0,41 -0,01 1,70 50
4 2,64 1,66 0,97 37 1,53 0,41 0,41 0,00 1,67 34
5 2,88 1,82 1,06 37 1,63 0,41 0,40 -0,01 1,83 31
6 2,61 1,61 1,00 38 1,46 0,38 0,38 0,00 1,62 27
7 2,77 1,68 1,09 39 1,54 0,39 0,39 0,00 1,73 43
8 2,67 1,56 1,11 42 1,41 0,40 0,40 0,00 1,57 31
9 2,81 1,59 1,22 43 1,48 0,42 0,42 0,00 1,62 34
10 2,70 1,66 1,04 39 1,52 0,39 0,39 0,00 1,66 30
11 2,72 1,66 1,06 39 1,54 0,42 0,42 0,00 1,67 26
12 2,62 1,64 0,98 38 1,52 0,42 0,42 0,00 1,65 37
13 2,71 1,61 1,10 41 1,50 0,40 0,40 0,00 1,62 35
14 2,55 1,45 1,11 43 1,33 0,41 0,41 0,00 1,47 24
15 2,79 1,68 1,11 40 1,56 0,43 0,43 0,00 1,71 29
16 2,65 1,63 1,01 38 1,51 0,44 0,44 0,00 1,71 31
17 2,57 1,56 1,01 39 1,45 0,38 0,38 0,00 1,57 42
18 2,78 1,70 1,09 39 1,58 0,43 0,42 -0,01 1,71 23
19 2,64 1,58 1,06 40 1,43 0,40 0,40 0,00 1,58 38
20 2,75 1,63 1,12 41 1,50 0,39 0,39 0,00 1,68 44
21 2,73 1,65 1,07 39 1,53 0,41 0,41 0,00 1,66 24
22 2,66 1,64 1,02 38 1,48 0,40 0,40 0,00 1,66 40
23 2,88 1,86 1,02 35 1,73 0,42 0,42 0,00 1,87 36
24 2,85 1,77 1,08 38 1,64 0,43 0,43 0,00 1,85 40
25 2,70 1,60 1,09 41 1,48 0,42 0,42 0,00 1,63 24
26 2,64 1,66 0,98 37 1,54 0,43 0,43 0,00 1,66 30
27 2,69 1,65 1,04 39 1,52 0,44 0,44 0,00 1,65 32
28 2,74 1,74 0,99 36 1,62 0,42 0,41 -0,01 1,77 24
29 2,89 1,85 1,04 36 1,67 0,42 0,42 0,00 1,89 23
30 2,71 1,59 1,12 41 1,47 0,41 0,41 0,00 1,64 a7
maxi 2,89 1,86 1,22 43 1,73 0,44 0,44 0,01 1,89 50
mini 2,55 1,45 0,97 35 1,33 0,38 0,38 -0,01 1,47 23
Average | 2,72 1,66 1,06 39 1,53 0,41 0,41 0,00 1,68 33
Std dev 0,09 0,09 0,05 2 0,08 0,02 0,02 0,00 0,10 8
cp 2,71 4,03 421
ok 1,69 [ 158 | [ 21 226 234
Mini 2,25 [ os0 | [ 100 030 030
Max 3,75 0,70 0,70 005 | [ 100 |
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Laboratory N°: 794-07
GzK report
Page : 5
Measurements :
Life test : force travel measurements
KSC 32x Antiparticle
Measurement unit:] MTS 2 Life test machine reference sw9 swb
Number of cycles :] 1 000 000 Pressure: 118 119
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
# N N N % N mm mm (mm) N (mW)
1 2,13 1,58 0,55 26 1,43 0,40 0,40 -0,01 1,61 22
2 2,33 1,86 0,47 20 1,65 0,41 0,41 0,00 1,88 18
3 2,20 1,80 0,40 18 1,65 0,35 0,35 0,00 1,81 21
4 2,28 1,95 0,33 14 1,77 0,38 0,38 0,00 1,96 17
5 2,37 2,05 0,33 14 1,88 0,40 0,40 0,00 2,05 35
6 2,33 1,95 0,39 17 1,82 0,36 0,36 0,00 1,95 25
7 2,36 2,03 0,32 14 1,90 0,36 0,36 0,00 2,04 26
8 2,25 1,84 0,41 18 1,62 0,42 0,41 0,00 1,85 26
9 2,33 2,02 0,31 13 1,85 0,37 0,37 0,00 2,02 23
10 2,41 2,09 0,32 13 1,95 0,36 0,35 0,00 2,09 21
11 2,35 2,00 0,36 15 1,81 0,41 0,41 0,00 2,01 22
12 2,19 1,68 0,50 23 1,45 0,41 0,41 0,00 1,68 26
13 2,39 2,05 0,34 14 1,91 0,35 0,35 0,00 2,05 36
14 2,23 1,87 0,36 16 1,77 0,35 0,35 0,00 1,87 21
15 2,54 2,23 0,31 12 2,06 0,40 0,40 0,00 2,23 22
16 2,28 2,04 0,24 10 1,90 0,36 0,37 0,00 2,04 47
17 2,49 2,18 0,31 12 2,00 0,36 0,36 0,00 2,19 18
18 2,15 1,69 0,47 22 1,46 0,42 0,42 0,00 1,69 14
19 2,53 2,21 0,31 12 2,08 0,37 0,37 0,00 2,22 24
20 2,02 1,49 0,53 26 1,28 0,41 0,41 0,00 1,49 30
maxi 2,54 2,23 0,55 26 2,08 0,42 0,42 0,00 2,23 47
mini 2,02 1,49 0,24 10 1,28 0,35 0,35 -0,01 1,49 14
Average 2,31 1,93 0,38 17 1,76 0,38 0,38 0,00 1,94 25
Std dev 0,13 0,20 0,08 5 0,22 0,03 0,03 0,0 0,2 8
Cp 1,00 1,93 1,96
CpK 0,23 1,51 1,54 3,31
Mini 1,6 | 0,6 0,20 0,20
Max 2,4 0,50 0,50 0,05 I 100
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Laboratory Ne: 989-07
report
Page : 6
Measurements :
Life test : force travel measurements
KSC 34x Antiparticle
nombre de cycles :
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe Rc
# N N N % N mm mm mm mm mw
1 3,36 2,28 1,08 32 2,12 0,36 0,36 0,00 2,34 25,00
2 3,45 2,52 0,93 27 2,20 0,37 0,41 0,04 4,82 31,00
3 3,64 2,65 0,98 27 2,20 0,37 0,37 0,00 2,67 35,00
4 3,62 2,72 0,89 25 2,48 0,40 0,40 0,00 2,74 21,00
5 3,25 2,23 1,02 31 1,81 0,39 0,39 0,00 2,36 19,00
6 3,49 2,08 1,41 40 1,64 0,43 0,43 0,00 2,12 22,00
7 2,98 1,60 1,38 46 1,46 0,38 0,37 -0,01 1,66 37,00
8 3,49 2,37 1,12 32 2,09 0,38 0,38 0,00 2,39 30,00
9 3,52 2,63 0,89 25 2,40 0,34 0,34 0,00 2,66 32,00
10 3,54 2,59 0,95 27 2,19 0,38 0,38 0,00 2,72 28,00
11 3,49 2,47 1,02 29 2,15 0,38 0,37 -0,01 2,52 30,00
12 3,31 2,21 1,10 33 1,96 0,37 0,37 0,00 2,33 40,00
13 3,54 2,55 1,00 28 2,32 0,39 0,38 -0,01 2,58 21,00
14 3,32 2,11 1,21 36 1,78 0,39 0,39 0,00 2,15 30,00
15 3,09 1,80 1,28 42 1,46 0,39 0,38 -0,01 1,92 30,00
16 3,44 2,31 1,13 33 2,03 0,36 0,36 0,00 2,43 30,00
17 3,07 1,74 1,33 43 1,57 0,40 0,40 0,00 1,81 51,00
18 3,38 2,37 1,01 30 2,19 0,38 0,38 0,00 2,45 26,00
19 3,62 2,56 1,06 29 2,27 0,36 0,35 -0,01 2,61 28,00
20 3,23 2,03 1,20 37 1,75 0,39 0,39 0,00 2,08 76,00
maxi 3,64 2,72 1,41 46 2,48 0,43 0,43 0,04 4,82 76,00
mini 2,98 1,60 0,89 25 1,46 0,34 0,34 -0,01 1,66 19,00
Average 3,39 2,29 1,10 33 2,00 0,38 0,38 0,00 2,47 32,10
Std dev 0,19 0,32 0,16 6 0,31 0,02 0,02 0,01 0,63 12,66
Cp 1,32 2,62 2,41
CpK 0,63 0,63 1,08 2,09 1,93
Mini 2,25 0,80 1,00 0,20 0,20
Max 3,75 0,50 0,50 005 | 100
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Laboratory Ne : 983-07
report
Page : 7
Measurements :
Life test : force travel measurements
KSC 40x Antiparticle
Measurement unit: MTS 2 Life test machine reference| S 09
Number of cycles :] 300 000 Pressure: 0,94
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cmaller | Cealler | Simul eEREl|| el H. KSC
all retour RC
(mW)
# N N N % N mm mm (mm) mm mm mm
1 1,16 0,96 0,20 17 0,56 0,39 0,38 -0,01 4,66 4,78 5,04 28
2 1,19 0,97 0,22 18 0,69 0,37 0,36 -0,01 4,74 4,83 5,10 23
3 1,18 0,98 0,20 17 0,74 0,39 0,38 -0,01 4,74 4,83 5,13 20
4 1,26 1,06 0,20 16 0,81 0,40 0,39 -0,01 4,72 4,81 5,12 22
5 1,22 1,00 0,22 18 0,66 0,41 0,41 -0,01 4,67 4,78 5,08 18
6 1,17 0,94 0,23 20 0,60 0,40 0,40 -0,01 4,67 4,77 5,07 20
7 1,21 0,97 0,24 20 0,67 0,38 0,38 -0,01 4,69 4,77 5,07 22
8 1,11 0,86 0,25 23 0,60 0,38 0,37 -0,01 4,69 4,79 5,07 20
9 1,13 0,92 0,21 18 0,59 0,36 0,36 -0,01 4,77 4,87 5,13 29
10 1,19 0,98 0,21 18 0,68 0,38 0,37 -0,01 4,69 4,78 5,06 24
maxi 1,26 1,06 0,25 23 0,81 0,41 0,41 -0,01 4,77 4,87 5,13 29
mini 1,11 0,86 0,20 16 0,56 0,36 0,36 -0,01 4,66 4,77 5,04 18
Average 1,18 0,96 0,22 18 0,66 0,39 0,38 -0,01 4,70 4,80 5,09 23
Std dev 0,04 0,05 0,02 2 0,08 0,02 0,02 0,00 0,04 0,03 0,03 4
Cp 4,22
cpk | 217 [ o059 | 179 3,01 2,65
Reqmin| 0,9 [ 15 | o2s 0,25 0,25 TS
.01 mim (travel)
Reg max 2 0,75 0,75 0,05 100
C&KCO mpon ents
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Laboratory Ne: 856-07
report
Page : 8
Measurements :
Life test : force travel measurements
KSC 42x Antiparticle
Measurement unit:| MTS 2 Life test machine reference| S 09
Number of cycles :|] 300000 Pressure: 0,98
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
# N N N % N mm mm mm mm mw
1 1,50 1,03 0,46 31 0,74 0,33 0,32 -0,01 1,42 33
2 1,48 0,93 0,55 37 0,57 0,34 0,33 -0,01 1,38 20
3 1,42 0,91 0,51 36 0,59 0,33 0,32 -0,01 1,33 18
4 1,48 0,96 0,52 35 0,54 0,35 0,34 -0,01 1,39 25
5 1,53 1,09 0,44 29 0,72 0,34 0,33 -0,01 1,39 20
6 1,46 0,95 0,50 35 0,59 0,35 0,34 -0,01 1,38 24
7 1,54 1,11 0,42 28 0,77 0,32 0,32 -0,01 1,36 19
8 1,50 1,04 0,46 31 0,55 0,35 0,34 -0,01 1,47 18
9 1,53 1,09 0,44 29 0,76 0,36 0,35 -0,01 1,28 19
10 1,51 1,01 0,50 33 0,53 0,34 0,33 -0,01 1,35 19
maxi 1,54 1,11 0,55 37 0,77 0,36 0,35 -0,01 1,47 33
mini 1,42 0,91 0,42 28 0,53 0,32 0,32 -0,01 1,28 18
Average 1,50 1,01 0,48 32 0,64 0,34 0,33 -0,01 1,38 22
Std dev 0,04 0,07 0,04 3 0,10 0,01 0,01 0,00 0,05 5
Cp 3,96 6,96 8,07 1,27
CpK 2,23 1,03 2,53 2,65
Mini 1,25 0,35 | 0,40 0,25 0,25 100
Max 2,12 075 | o075 [ oos |
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P/ 4 Laboratory N 770-07
¥ report
Page 8
Measurements :
Life test : force travel measurements
KSC 44x Antiparticle
Life test machine reference| Number of cycles
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe
RC (mW)

# N N N % N mm mm mm mm
1 3,07 2,16 0,91 30 1,13 0,53 0,53 0,00 3,02 40
2 3,07 2,17 0,90 29 1,23 0,53 0,53 0,00 2,79 39
3 3,04 2,12 0,92 30 1,17 0,53 0,52 -0,01 2,94 30
4 3,03 2,10 0,93 31 1,17 0,53 0,53 0,00 2,73 26
5 3,04 2,15 0,89 29 1,18 0,52 0,51 -0,01 2,81 24
6 3,05 2,19 0,85 28 1,17 0,55 0,55 0,00 3,02 30
7 3,10 2,21 0,89 29 1,25 0,59 0,59 0,00 3,02 38
8 3,05 2,14 0,91 30 1,24 0,56 0,56 0,00 3,03 20
9 3,01 2,12 0,89 30 1,17 0,61 0,60 -0,01 2,92 32
10 3,01 2,13 0,88 29 1,21 0,51 0,51 0,00 2,99 28
1 3,10 2,24 0,86 28 1,19 0,60 0,59 -0,01 3,08 22
12 3,02 2,15 0,86 29 1,16 0,56 0,56 0,00 2,74 20
13 3,04 2,14 0,90 30 1,25 0,57 0,56 -0,01 2,97 36
14 3,05 2,09 0,96 32 1,10 0,55 0,55 0,00 3,01 38
15 3,06 2,17 0,89 29 1,21 0,53 0,53 0,00 2,78 32
16 3,11 2,18 0,93 30 1,20 0,52 0,52 0,00 3,02 28
7 3,08 2,17 0,90 29 1,24 0,51 0,50 -0,01 3,04 26
18 3,01 2,10 0,91 30 1,18 0,51 0,51 0,00 2,78 30
19 3,06 2,09 0,96 32 1,20 0,51 0,50 -0,01 2,92 22
20 3,14 2,20 0,94 30 1,22 0,50 0,50 0,00 2,99 28
21 3,00 2,07 0,94 31 1,21 0,51 0,50 -0,01 2,94 40
22 3,09 2,22 0,86 28 1,19 0,58 0,58 0,00 3,04 30
23 3,04 2,17 0,87 29 1,14 0,53 0,52 -0,01 3,01 40
24 3,07 2,13 0,95 31 1,16 0,50 0,50 0,00 2,91 25
25 3,01 2,09 0,92 31 1,19 0,50 0,50 0,00 2,96 24
26 3,00 2,13 0,87 29 1,16 0,54 0,54 0,00 2,98 20
27 3,04 2,15 0,89 29 1,18 0,51 0,51 0,00 3,01 22
28 3,08 2,14 0,94 31 1,13 0,52 0,51 -0,01 2,99 30
29 3,00 2,13 0,87 29 1,15 0,52 0,52 0,00 2,90 24
30 3,03 2,10 0,92 31 1,19 0,50 0,49 -0,01 2,97 22
maxi 3,14 2,24 0,96 32 1,25 0,61 0,60 0,00 3,08 40
mini 3,00 2,07 0,85 28 1,10 0,50 0,49 -0,01 2,73 20

Average | 3,05 2,15 0,90 30 1,19 0,53 0,53 0,00 2,94 29

sddev | 0,04 0,04 0,03 1 0,04 0,03 0,03 0,00 0,10 7
cp 9,26 0,27
cok 0.46 [ 324 | [ 168 | 5,19
Mini 3 [ os0 | [ 100 | 0,50
Max 5 1,00 005 | [ 100 |
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Laboratory Ne: 445-07
CzK report
Page : 9
Measurements :
Life test : force travel measurements
KSC 45x Antiparticle
Fmin : 9,05 7,79
Measurement unit:| ~ MTS 2 F max : 95 9,45
Number of cycles :| 300 000 | MTS 5 | F moy : 9,32 8,84
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
# N N N % N mm mm mm mm (mW)
1 4,15 3,14 1,00 24 1,41 0,97 0,97 0,00 4,06 40
2 4,13 3,11 1,02 25 1,56 0,95 0,94 -0,01 4,05 43
JIG SW05 2 4,32 3,27 1,05 24 1,80 0,99 0,98 -0,01 4,24 28
4 3,97 2,98 0,99 25 1,31 0,97 0,96 -0,01 3,93 34
5 4,11 3,07 1,04 25 1,60 0,96 0,96 0,00 4,05 28
6 4,45 3,35 1,10 25 1,69 0,99 0,98 -0,01 4,38 37
7 4,10 3,10 1,00 24 1,71 0,95 0,94 -0,01 4,05 45
JIG SW09 8 3,98 2,98 1,01 25 1,47 0,92 0,91 -0,01 3,93 53
9 4,30 3,23 1,07 25 1,69 0,95 0,94 -0,01 4,27 54
10 3,91 2,89 1,03 26 1,51 0,93 0,92 -0,01 3,88 22
11 4,02 3,04 0,97 24 1,55 0,96 0,95 -0,01 3,90 23
12 4,32 3,32 1,00 23 1,77 0,99 0,99 0,00 4,22 33
JIG SW05 13 4,27 3,13 1,14 27 1,63 1,02 1,02 0,00 4,17 44
14 4,45 3,41 1,04 23 1,82 1,07 1,06 -0,01 4,30 18
15 4,04 3,09 0,95 24 1,61 0,95 0,94 -0,01 3,98 29
16 4,35 3,32 1,03 24 1,71 1,05 1,04 -0,01 4,27 41
17 4,01 3,09 0,92 23 1,62 0,92 0,92 0,00 3,96 30
JIG SW09 18 4,19 3,13 1,06 25 1,59 0,99 0,98 -0,01 4,11 57
19 4,16 3,10 1,06 25 1,53 1,00 1,00 0,00 4,09 41
20 4,08 3,06 1,02 25 1,55 0,89 0,88 -0,01 3,98 28
maxi 4,45 3,41 1,14 27 1,82 1,07 1,06 0,00 4,38 57
mini 3,91 2,89 0,92 23 1,31 0,89 0,88 -0,01 3,88 18
Average 4,17 3,14 1,03 25 1,61 0,97 0,96 -0,01 4,09 36
Std dev 0,16 0,14 0,05 1 0,13 0,04 0,04 0,00 0,15 11
Cp 1,56 1,53 1,51
CpK 1,38 1,50 I 2,61 0,22 0,27
Mini 3,5 | 0,80 | 0,60 0,60 0,60
Max 5 1,80 1,00 1,00 0,05 | | 100 |
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PN 74 Laboratory N 795-07
AR
& report
Page : 10
Measurements :
Life test : force travel measurements
KSC 4M1 Antiparticle
Measurement unit: MTS 2 Life test machine reference SW9 Sw4
Number of cycles : 1000000 Pressure: 133 103
Sample | Ce aller | Ce retour Fa/Ce Fr/Ce |F.pour1,8mm | Slope RC
# mm mm N N N N/mm (mW)
1 0,60 0,70 1,20 1,15 8,29 1,90 49
2 0,60 0,63 1,28 0,98 8,27 2,10 32
3 0,62 0,72 1,34 1,29 8,32 2,10 27
4 0,66 0,75 1,24 1,19 7,62 1,80 32
5 0,65 0,74 1,25 1,20 7,97 1,80 30
6 0,64 0,75 1,31 1,27 7,73 2,00 31
7 0,67 0,77 1,28 1,23 7,91 1,90 40
8 0,65 0,75 1,21 1,16 8,10 1,80 36
9 0,66 0,73 1,31 1,20 8,42 1,80 30
10 0,59 0,68 1,19 1,14 8,65 1,90 41
11 0,60 0,68 1,25 1,19 8,77 2,00 49
12 0,61 0,70 1,22 1,18 8,60 1,90 34
13 0,58 0,66 1,18 1,14 8,36 1,90 39
14 0,60 0,69 1,21 1,16 8,37 2,00 38
15 0,67 0,77 1,19 1,14 7,50 1,70 33
16 0,63 0,69 1,25 1,15 7,91 1,90 44
17 0,58 0,66 1,24 1,18 8,93 2,00 50
18 0,60 0,68 1,20 1,15 8,46 1,90 33
19 0,60 0,69 1,31 1,26 8,87 2,00 41
20 0,59 0,68 1,19 1,15 8,59 1,90 41
maxi 0,67 0,77 1,34 1,29 8,93 2,10 50
mini 0,58 0,63 1,18 0,98 7,50 1,70 27
Average 0,62 0,71 1,24 1,17 8,28 1,92 38
Std dev 0,03 0,04 0,05 0,06 0,41 0,10 7
Cp 2,63 6,99 -1,30 3,68
CpK 1,38 1,68 -6,10 3,09
Mini 0,25 1 0,5 4,5
Max 0,75 3 13,5 100
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Laboratory N 811-07
CzK report
Page 11
Measurements :
Life test : force travel measurements
KSC 52x Antiparticle
Measurement unit - Number of cycles :
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe RC
# N N N % N mm mm mm mm (mW)
1 2,16 1,08 1,08 50 0,95 0,35 0,35 0,00 1,08 20
2 2,10 1,06 1,04 49 1,02 0,35 0,35 0,00 1,08 16
3 2,07 1,21 0,86 42 1,15 0,38 0,38 0,00 1,25 17
4 2,14 1,27 0,88 a4 1,17 0,39 0,39 0,00 1,27 29
5 2,11 1,15 0,96 46 1,07 0,35 0,35 0,00 1,15 20
6 2,20 1,22 0,98 45 1,13 0,37 0,37 0,00 1,23 18
7 2,14 1,38 0,75 35 1,27 0,32 0,32 0,00 1,39 18
8 2,15 1,13 1,01 47 0,99 0,33 0,33 0,00 1,14 23
9 2,10 1,16 0,95 45 1,03 0,33 0,33 0,00 1,19 23
10 2,26 1,33 0,94 41 1,20 0,33 032 -0,01 1,37 16
1 2,24 1,38 0,86 38 1,27 0,33 0,33 0,00 1,41 28
12 2,20 1,48 0,72 33 1,33 0,32 0,32 0,00 1,50 20
13 2,16 1,24 0,91 42 1,09 0,32 0,32 0,00 1,28 19
14 2,18 1,48 0,70 32 1,36 0,34 0,34 0,00 1,48 18
15 2,18 1,39 0,78 36 1,28 0,35 0,35 0,00 1,40 22
16 2,30 1,40 0,90 39 1,28 0,30 0,30 0,00 1,42 19
17 2,19 1,25 0,94 43 1,12 0,38 0,37 -0,01 1,29 24
18 2,19 1,40 0,79 36 1,30 0,37 0,36 -0,01 1,48 30
19 2,10 1,32 0,79 37 1,16 0,32 0,32 0,00 1,32 17
20 2,28 1,42 0,86 38 1,22 0,35 0,35 0,00 1,42 30
2 2,24 1,22 1,02 46 1,14 0,34 0,34 0,00 1,27 18
22 2,21 1,37 0,84 38 1,26 0,32 0,31 -0,01 1,40 15
23 2,17 1,11 1,06 49 0,95 0,34 0,33 -0,01 1,18 18
24 2,19 1,24 0,95 44 1,09 0,34 0,34 0,00 1,25 12
25 2,11 1,11 0,99 47 1,02 0,37 037 0,00 1,13 13
2 2,35 1,56 0,79 34 1,41 0,33 0,33 0,00 1,57 19
27 2,23 1,41 0,82 37 1,25 0,34 0,34 0,00 1,42 15
28 2,26 1,50 0,76 34 1,36 0,35 0,35 0,00 1,51 18
29 2,12 1,42 0,71 33 1,30 0,27 0,27 0,00 1,42 21
30 2,30 1,29 1,00 44 1,17 0,35 0,35 0,00 1,30 19
maxi 2,35 1,56 1,08 50 1,41 0,39 0,39 0,00 1,57 30
mini 2,07 1,06 0,70 32 0,95 0,27 0,27 -0,01 1,08 12
Average | 2,19 1,30 0,89 a4 1,18 0,34 0,34 0,00 1,32 20
sddev | 0,07 0,14 0,11 5 0,13 0,02 0,02 0,00 0,13 5
cp 2,40 2,34 2,02
opk 1,50 [ 268 | [ 308 | 146 | 140
Mini 15 | 25,00 | 0,10 0,15
Max 25 0,45 0,45
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Laboratory Ne: 833-07
GeK report
Page : 13
Measurements :
Life test: force travel measurements
KSC 64x Antiparticle
nombre de cycles :
Sample Fa Fra Fa-Fra |Fa-Fra/Fa Frr Cm Ce Simul FacCe
# N N N % N mm mm mm mm
1 2,96 1,58 1,38 47 1,51 0,55 0,54 -0,01 1,81
2 3,10 1,59 1,51 49 1,46 0,55 0,54 -0,01 1,60
3 3,09 1,61 1,49 48 1,43 0,61 0,61 0,00 1,62
4 3,16 1,95 1,21 38 1,81 0,58 0,57 -0,01 2,23
5 3,28 1,84 1,44 44 1,70 0,60 0,60 0,00 1,86
6 3,21 1,85 1,36 42 1,73 0,58 0,57 -0,01 1,93
7 3,29 1,82 1,47 45 1,69 0,62 0,62 0,00 1,86
8 3,14 1,77 1,37 44 1,61 0,64 0,62 -0,02 2,06
9 3,23 1,94 1,29 40 1,75 0,69 0,68 -0,01 1,98
10 3,34 1,96 1,38 41 1,82 0,70 0,70 0,00 1,96
11 3,32 2,16 1,16 35 1,87 0,66 0,66 0,00 2,20
12 3,21 1,87 1,34 42 1,77 0,61 0,61 0,00 1,87
13 3,21 1,97 1,24 39 1,83 0,53 0,53 0,00 1,97
14 3,17 1,79 1,38 44 1,68 0,66 0,66 0,00 1,79
15 3,33 1,82 1,51 45 1,61 0,67 0,67 0,00 1,88
16 3,10 1,75 1,34 43 1,66 0,43 0,43 0,00 1,80
17 3,21 1,88 1,33 42 1,73 0,62 0,62 0,00 1,89
18 3,46 2,12 1,33 39 1,92 0,64 0,66 0,02 4,21
19 3,42 2,14 1,28 37 1,97 0,69 0,71 0,02 4,06
20 3,30 2,06 1,23 37 1,94 0,60 0,59 -0,01 2,19
maxi 3,46 2,16 1,51 48,80 1,97 0,70 0,71 0,02 4,21
mini 2,96 1,58 1,16 35,00 1,43 0,43 0,43 -0,02 1,60
Average 3,23 1,87 1,35 42,02 1,72 0,61 0,61 0,00 2,14
Std dev 0,12 0,17 0,10 3,74 0,15 0,06 0,07 0,01 0,70
cp 2,08 1,03 0,99
Cpk 1,45 | 3,36 | | 1,60 0,46 0,45
Mini 2,25 [ o035 | [ 200 [ o030 | oa0
Max 3,75 0,70 0,70 0,05
C&Kcom ponents
C&K components SAS - 1 rue Louis de la Verne B.P. 359 F-39105 Dole Cedex - FRANCE
Telephone :+33 (0)3 84 72 94 03 - Facsimile: +33 (0)3 84 79 20 39 — www.ck-components.com
Document subject to change without prior notice
Diffusion: no restriction
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M Product change notification

Annex 4: KSC qualification report (abstract)

Please refer to the 23 following pages.
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Product Specification

Refer to C&K specification PS-KSC-102-rev C
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LABORATORY

Report N° : 1256-07C

Date : 31/10/2007

This ication file is

INTIAL

[Visual Examination

to PROC-16 Ed 03

[Mechanical measurements

Switching force (Fa)
Taciie feeling (D1)
Return force (Frr)
Electical ravel (Te)
Mechanical travel (Tm)

[Electrical measurements

Dielectric strength
Contact resistance
Insulation resistance between terminals

Bounce ime

P Tests

P 67 (mmersion + Dust voir ! 6,10)

1 11 'SOLDERING

[Without solder paste

2 Reflow lead free C&K components.

MEASUREMENTS
AFTER SOLDERING

[Visual Examination

[Mechanical measurements

‘Switching force (Fa)
Tactie feeling (D1)
Return force (Frr)
Electrical ravel (Te)

Mechanical travel (Tm)

[Electrical measurements.

Dielectric strength
Contact resistance
Insulation resistance between terminals

Bounce time

P Tests

P 67 (mmersion + Dust voir ! 6,10)

3 31 |LIFE MEASUREMENTS

Lifetest

4 a1 VIBRATION

[Sinusoidal Vibrations.

[Mechanical shock

52 | Environmental tests

[Dry Heat storage.

|EN60068-2:2 (55 0C 4 days)

|cold storage

[EN60068-2-1 (40°C; 4 days)

[Humidity storage

|EN60068-2-30 (55°C193% 6 cycles)

64
610

Robustness

[Shear test

[Atter 2 reftows

[Dust Test

|Visual Examination

[Mechanical measurements

AFTER TESTS

|Electrical meastrements

1P Tests or fuid ightness

P 67 (mmersion + Dust voir ! 6,10)

‘Cumulative Measurements or tests by sub-group

X: Applicable measurement or test

testsin

Destructive tests.

Page Date 2410472007
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M LABORATORY ReportN': 1256-07
Date : 31-oct.-07
. GQUALFICATIONREPORT Page 6123
TEST GROUP [ 2 [ TESTNAME: [Soldering |
|MEASUREMENT | Mechanical characteristics [after [2soldering process |
Browse
Sample Fa Fra Fa-Fra Fa-Fra/Fa Frr cm Ce Simul Face
x N N N % N om mm mm mm
11 4,02 2,42 1,60 40 2,19 052 052 0,00 2,44
12 387 2,39 148 38 212 047 047 0,00 2,55
13 3,93 2,54 1,39 35 2,27 0,52 0,52 0,00 2,54
14 4,05 253 152 38 2,26 051 051 0,00 2,60
15 3,94 2,37 1,56 40 2,09 0,49 0,49 0,00 2,60
16 388 2,36 152 39 215 044 043 -0,01 253
17 4,10 2,58 153 37 227 053 053 0,00 2,66
18 4,04 2,44 1,60 40 2,19 0,53 0,53 0,00 2,50
19 4,06 251 155 38 219 051 050 -0,01 317
20 4,02 2,55 1,47 37 2,24 0,52 0,52 0,00 2,78
21 4,08 247 161 39 219 056 055 -0,01 2,67
22 4,01 2,39 162 40 212 062 062 0,00 2,73
23 4,14 2,59 1,55 38 2,29 0,54 0,54 0,00 3,02
2 391 2,34 157 40 212 047 047 0,00 243
25 3,86 2,18 1,68 44 191 0,40 0,40 0,00 2,25
2 413 255 158 38 2,29 050 050 0,00 2,89
27 425 2,56 1,69 40 231 052 052 0,00 2,50
28 3,94 2,38 1,56 40 1,98 0,54 0,54 0,00 2,39
20 411 2,62 1,49 36 2,33 054 054 0,00 312
30 4,13 2,53 1,60 39 2,24 0,53 0,53 0,00 2,83
31 379 222 157 a1 1,95 045 045 0,00 2,67
32 394 2,44 1,49 38 212 053 052 001 2,73
33 4,04 2,49 1,55 38 2,21 0,54 0,53 -0,01 2,65
34 398 246 151 38 221 053 052 0,01 2,76
35 4,04 2,40 1,64 41 2,13 0,53 0,53 0,00 2,44
36 396 2,66 1,30 33 235 057 057 0,00 282
37 413 2,62 151 37 2,36 052 052 0,00 2,74
38 3,97 2,41 1,57 40 2,14 0,52 0,52 0,00 2,50
39 395 244 151 38 216 049 049 0,00 281
40 4,03 2,41 1,62 40 2,17 0,52 0,52 0,00 2,46
41 4,19 264 155 37 2,32 057 057 0,00 2,73
42 431 2,64 1,68 39 2,37 056 056 0,00 2,77
43 3,96 2,52 1,44 37 2,24 0,54 0,54 0,00 2,71
44 4,07 2,46 161 40 2,26 052 051 0,01 2,60
45 4,15 2,54 1,61 39 2,25 0,54 0,54 0,00 2,74
6 395 238 158 40 212 051 051 0,00 243
47 4,00 2,39 161 40 214 051 051 0,00 2,50
48 3,82 2,26 1,56 41 1,96 0,47 0,47 0,00 2,79
49 391 247 144 37 218 049 049 0,00 317
50 4,07 2,50 1,58 39 2,16 0,52 0,51 -0,01 2,94
51 3,60 2,02 1,58 44 177 0,51 0,51 0,00 2,07
52 375 218 156 22 182 056 056 0,00 2,27
53 3,63 2,22 141 39 1,82 0,63 0,63 0,00 3,11
54 384 214 171 44 188 062 062 0,00 223
55 3,63 1,99 1,64 45 1,83 0,53 0,53 0,00 2,02
56 3,92 2,20 1,72 44 1,88 0,59 0,58 -0,01 2,29
57 375 2,20 155 a1 107 056 055 001 2,39
58 3,59 1,96 1,63 45 1,75 0,52 0,52 0,00 2,34
59 383 2,08 175 6 187 057 056 -0,01 2,50
60 3,64 2,00 1,64 45 1,79 0,51 0,51 0,00 2,01
71 4,03 2,44 1,59 39 2,21 0,50 0,50 0,00 2,54
72 4,08 247 161 40 218 050 0,50 0,00 291
73 3,97 2,41 1,55 39 2,15 0,50 0,50 0,00 2,60
74 392 242 151 38 215 050 050 0,00 2,52
75 3,96 2,34 1,63 41 2,10 0,49 0,49 0,00 2,40
76 4,05 2,41 1,64 41 2,14 0,53 0,53 0,00 2,67
77 4,20 2,56 1,64 39 2,28 053 053 0,00 283
78 4,09 2,56 1,53 37 2,29 0,50 0,50 0,00 2,57
79 4,07 247 1,60 39 222 053 053 0,00 253
80 395 2.45 1,50 38 219 049 049 0,00 252
81 4,07 2,61 1,46 36 2,34 0,52 0,51 -0,01 2,71
82 424 2,64 1,60 38 2,39 055 054 001 2,76
83 3,90 2,46 1,44 37 2,18 0,54 0,53 -0,01 2,61
84 4,06 252 154 38 224 051 051 0,00 2,77
8 4,01 242 159 40 213 051 0,50 001 2,90
86 3,94 2,36 1,58 40 2,14 0,52 0,52 0,00 2,45
87 4,08 254 155 38 2,28 052 051 -0,01 2,64
88 4,02 2,47 1,55 39 2,23 0,51 0,51 0,00 2,61
89 4,10 251 158 39 224 054 054 0,00 2,68
% 4,05 2.45 161 40 221 057 057 0,00 2,55
91 4,03 2,48 1,55 39 2,21 0,55 0,54 -0,01 2,65
92 402 2,43 158 39 2,22 049 049 0,00 2,77
93 4,05 2,55 1,50 37 2,32 0,52 0,52 0,00 2,68
[ 415 2,56 1,59 38 2,32 053 053 0,00 2,71
% 4,06 247 158 39 222 052 052 0,00 2,74
96 4,09 2,42 1,67 41 2,17 0,53 0,53 0,00 2,74
o7 395 252 144 36 225 052 052 0,00 263
98 3,96 2,50 1,46 37 2,18 0,59 0,59 0,00 3,09
9 4,10 255 154 38 2,25 053 053 0,00 294
100 211 252 1,59 39 2,24 053 053 0,00 282
101 4,09 2,55 1,54 38 2,27 0,55 0,55 0,00 2,86
102 4,07 245 162 40 221 056 056 0,00 263
103 3,94 2,32 1,62 41 2,08 0,51 0,51 0,00 2,43
104 3,99 242 157 39 212 051 051 0,00 2,62
105 4,19 253 1,66 40 228 054 053 001 2,60
106 3,96 2,44 1,52 38 2,13 0,53 0,52 -0,01 2,94
107 4,03 2,39 164 41 217 052 052 0,00 242
108 3,90 2,26 1,64 42 2,04 0,47 0,47 0,00 2,32
109 4,09 2,38 171 22 213 053 053 0,00 245
110 413 254 158 38 2,29 052 051 001 2,64
Maxi 4,31 2,66 1,75 46 2,39 0,63 0,63 0,00 3,17
Mini 3,59 1,96 1,30 33 175 0,40 040 0,01 201
Average 4,00 2,43 1,57 39 2,16 0,52 0,52 0,00 2,63
Std dev 014 015 008 2 015 004 003 000 023
[ winispe) [ 26 | [ oso ] [ 100 [ 030 [ o030 [ 005 | |
| maxspec) | 44 | [ | | | 070 [ 070 [ 005 | |
C& T [ [ T e[ ] [
ek | o9 | [ 337 | | 265 | 166 | 169 | [ |
M.OK 90 90 9 90
9% M.OK 100% 100% | 100% 100%
M.N-OK 0 0 0 0
9% M.N-OK % 0% 0% 0%
[Tested parts 90 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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M \ LABORATORY \ Report N° 1256-07C
Date : 31-00t.-07
— A A TN R R e Page 7123
TEST GROUP: | 2 [ TESTNAME: [Soldering |
|MEASUREMENT | Mechanical characteristics |After [2 soldering process |
Browse
Sample Re Voltage | Ri(100v) | Bounces
N mw a2s0v. w ms
11 1100 | Pass | LE+11 | 0,00
12 1200 | Pass | LE¥11 | 000
13 1300 | Pass | LEf11 | 0,00
14 1200 | Pass | LE+11 | 000
15 1200 | Pass | LE¥11 | 000
16 1200 | Pass | LE+ll | 000
17 1200 | Pass | LE+11 | 000
18 1100 | Pass | LEf11 | 0,00
19 1200 | Pass | LEf1l | 000
20 1100 | Pass | LEX11 | 0,00
21 1200 | Pass | LE+1l | 0,00
22 1300 | Pass | LE+11 | 0,00
23 1300 | Pass | LE+11 | 0,00
24 1200 | Pass | LEfll | 000
25 1400 | Pass | LE¥11 | 000
26 1200 | Pass | LEf1l | 0,00
27 1200 | Pass | 1LE+11 | 000
28 1200 | Pass | LEf1l | 0,00
29 1200 | Pass | LE+1l | 000
30 1300 | Pass | LEX11 | 000
31 1200 | Pass | LE+11 | 0,00
32 1200 | Pass | 1LE+11 | 0,00
33 1200 | Pass | LEf11 | 000
34 1200 | Pass | LE+11 | 000
35 1300 | Pass | LEX11 | 000
36 1200 | Pass | LEf1l | 000
37 1100 | Pass | LE+11 | 000
38 1200 | Pass | LEf11 | 0,00
39 1100 | Pass | LE+1l | 000
40 1300 | Pass | LEX11 | 000
a1 1300 | Pass | LEf1l | 000
42 1200 | Pass | LE+11 | 000
43 1300 | Pass | LE¥11 | 000
a4 1300 | Pass | LEf1l | 000
45 1400 | Pass | LEX11 | 000
46 1300 | Pass | LEf1l | 0,00
a7 1400 | Pass | LE+11 | 000
48 1400 | Pass | LE¥11 | 000
49 1300 | Pass | LE+11 | 000
50 1100 | Pass | LEX11 | 000
51 1800 | Pass | LE+1l | 0,00
52 1900 | Pass | LE+11 | 000
53 1800 | Pass | LEX11 | 0,00
54 1900 | Pass | LE+11 | 000
55 1900 | Pass | LEX11 | 000
56 1900 | Pass | LE+1l | 0,00
57 1800 | Pass | LE+1l | 000
58 1900 | Pass | LEX11 | 0,00
59 1900 | Pass | LE+1l | 000
60 1900 | Pass | LEX11 | 000
71 1300 | Pass | LEf1l | 0,00
72 1300 | Pass | LE+11 | 000
73 1200 | Pass | LEX11 | 000
74 1100 | Pass | LEf1l | 000
75 1200 | Pass | LE¥11 | 000
76 1200 | Pass | LEf11 | 0,00
77 1300 | Pass | LE+11 | 000
78 1300 | Pass | LE¥11 | 0,00
79 1300 | Pass | LE+1l | 0,00
80 1300 | Pass | LEX11 | 000
81 1400 | Pass | LEf11 | 000
82 1100 | Pass | LEf11 | 000
83 1300 | Pass | LEX11 | 000
84 1200 | Pass | LE+1l | 000
85 1100 | Pass | LE¥11 | 000
86 1200 | Pass | LEf11 | 0,00
87 1200 | Pass | LE+1l | 000
88 1200 | Pass | LEX11 | 000
89 1200 | Pass | LE+1l | 000
%0 1200 | Pass | LE+11 | 0,00
91 1200 | Pass | LEf11 | 0,00
92 1200 | Pass | LE+1l | 000
93 1100 | Pass | LEX11 | 000
%4 1200 | Pass | LEf1l | 0,00
9% 1200 | Pass | LE+11 | 0,00
9% 1200 | Pass | LE+11 | 0,00
o7 1400 | Pass | LEf1l | 000
98 1200 | Pass | LEX11 | 000
99 1200 | Pass | LEf1l | 0,00
100 1200 | Pass | LE+11 | 0,00
101 1200 | Pass | LEf1l | 0,00
102 1300 | Pass | LE+1l | 000
103 1200 | Pass | LEX11 | 000
104 1300 | Pass | LEf1l | 000
105 1200 | Pass | LE+11 | 0,00
106 1200 | Pass | LEf11 | 0,00
107 1200 | Pass | LE+1l | 000
108 1200 | Pass | LEX11 | 000
109 1300 | Pass | LEf1l | 0,00
110 1300 | Pass | LE+11 | 0,00
Maxi 1900 | 000 | LEA1 | 000
Mini 1100 | 000 | LEf1 | 000
Average 1301 | #DIviol | LE¥11 | 0,00
Std dev 216 | #DIVio! [ 0,00
[[vini spEQ) | | [ 1E+06 | |
| Max(sPEC) | 100 | [ | 100 |
[ T 772 ] [ [ |
ek | 201 | #owior | | #ovior |
M.OK
% M.OK
M.N-OK
% M.N-OK
[Tested parts 90 | Number of non-conformparts | 0|
‘ % of non-conform parts [ 00w |
Comments
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TEST GROUP : 3 | TEST NAME : Life test
MEASUREMENT Mechanical characteristics After |Life test 300 000 cycles
Browse
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cm Ce Simul Face |
N° N N N % N mm mm mm mm
21 3,82 2,35 1,47 39 2,05 0,49 0,49 0,00 2,56
22 3,76 2,32 1,44 38 2,02 0,54 0,54 0,00 2,85
23 3,93 2,46 1,47 37 2,12 0,52 0,52 0,00 2,89
24 3,89 2,47 1,41 36 2,15 0,49 0,49 0,00 2,65
25 3,98 2,54 1,44 36 2,27 0,53 0,53 0,00 2,60
26 3,94 2,48 1,46 37 2,14 0,51 0,50 -0,01 2,94
27 4,05 2,38 1,67 41 2,13 0,52 0,52 0,00 2,71
28 3,68 2,06 1,62 44 1,66 0,48 0,48 0,00 2,13
29 3,98 2,41 1,57 40 2,06 0,51 0,51 0,00 3,10
30 3,93 2,48 1,45 37 2,05 0,51 0,51 0,00 3,10
31 3,80 2,31 1,48 39 2,07 0,51 0,51 0,00 2,50
32 3,91 2,39 1,52 39 2,07 0,51 0,50 -0,01 2,39
33 3,78 2,25 1,53 40 1,95 0,48 0,48 0,00 2,59
34 3,83 2,29 1,54 40 1,99 0,48 0,48 0,00 2,75
35 3,83 2,20 1,62 42 1,95 0,49 0,48 -0,01 2,33
36 3,94 2,37 1,58 40 2,14 0,49 0,48 -0,01 2,49
37 4,04 2,46 1,57 39 2,22 0,50 0,49 -0,01 2,68
38 3,80 2,29 1,51 40 2,02 0,49 0,49 0,00 2,45
39 3,77 2,17 1,61 43 1,86 0,46 0,46 0,00 2,51
40 3,86 2,21 1,65 43 1,95 0,50 0,50 0,00 2,23
41 3,89 2,43 1,46 38 2,11 0,52 0,52 0,00 2,56
42 4,08 2,49 1,60 39 2,23 0,52 0,52 0,00 2,54
43 3,71 2,28 1,43 39 1,91 0,47 0,46 -0,01 2,85
44 3,99 2,43 1,56 39 2,19 0,51 0,50 -0,01 2,74
45 3,93 2,37 1,57 40 2,12 0,51 0,50 -0,01 2,42
46 3,85 2,31 1,53 40 2,04 0,49 0,49 0,00 2,42
47 3,89 2,31 1,58 41 2,02 0,49 0,48 -0,01 2,65
48 3,85 2,26 1,59 41 1,98 0,49 0,49 0,00 2,41
49 3,83 2,14 1,69 44 1,88 0,46 0,46 0,00 2,38
50 4,00 2,38 1,62 41 1,98 0,49 0,49 0,00 2,98
Maxi 4,08 2,54 1,69 44 2,27 0,54 0,54 0,00 3,10
Mini 3,68 2,06 1,41 36 1,66 0,46 0,46 -0,01 2,13
Average 3,88 2,34 1,54 40 2,04 0,50 0,50 0,00 2,61
Std dev 0,10 0,12 0,08 2 0,13 0,02 0,02 0,00 0,24
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4,4 0,70 0,70 0,05
Cp 3,01 3,43 3,31
CpK 1,72 3,20 2,77 3,41 3,24
M.OK 30 30 30 30
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
Tested parts 30 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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‘ LABORATORY ‘ Report N° : 1256-07C
Date : 31-oct.-07
% Page : 9/23
TEST GROUP : 3 | TEST NAME : Life test
MEASUREMENT Mechanical characteristics After |Life test 300 000 cycles
Sample Rc Vel Ri (100V) | Bounces #
Proof
N° mw at 250V MW ms
21 14,00 Pass 1,E+11 0,00
22 12,00 Pass 1,E+11 0,00
23 13,00 Pass 1,E+11 0,00
24 13,00 Pass 1,E+11 0,00
25 13,00 Pass 1,E+11 0,00
26 11,00 Pass 1,E+11 0,00
27 12,00 Pass 1,E+11 0,00
28 12,00 Pass 1,E+11 0,00
29 13,00 Pass 1,E+11 0,00
30 13,00 Pass 1,E+11 0,00
31 14,00 Pass 1,E+11 0,00
32 13,00 Pass 1,E+11 0,00
33 11,00 Pass 1,E+11 0,00
34 12,00 Pass 1,E+11 0,00
35 13,00 Pass 1,E+11 0,00
36 13,00 Pass 1,E+11 0,00
37 14,00 Pass 1,E+11 0,00
38 12,00 Pass 1,E+11 0,00
39 12,00 Pass 1,E+11 0,00
40 13,00 Pass 1,E+11 0,00
41 12,00 Pass 1,E+11 0,00
42 13,00 Pass 1,E+11 0,00
43 13,00 Pass 1,E+11 0,00
44 13,00 Pass 1,E+11 0,00
45 14,00 Pass 1,E+11 0,00
46 14,00 Pass 1,E+11 0,00
47 12,00 Pass 1,E+11 0,00
48 14,00 Pass 1,E+11 0,00
49 12,00 Pass 1,E+11 0,00
50 12,00 Pass 1,E+11 0,00
Maxi 14,00 0,00 1,E+11 0,00
Mini 11,00 0,00 1,E+11 0,00
Average 12,73 #DIV/O! | 1,E+11 0,00
Std dev 0,87 #DIV/0! 0 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 19,19
CpK 4,89 #DIV/0! #DIV/0!
M.OK
% M.OK
M.N-OK
% M.N-OK
Tested parts 30 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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‘ LABORATORY ‘ Report N° : 1256-07C
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TEST GROUP : 4 | TEST NAME : Vibration
. L sinusoidal vibrations and
MEASUREMENT Mechanical characteristics After mechanical shocks
Browse
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cm Ce Simul FacCe
N° N N N % N mm mm mm mm
51 3,55 1,99 1,56 44 1,68 0,50 0,50 0,00 2,03
52 3,62 2,08 1,54 43 1,68 0,54 0,55 0,01 2,09
53 3,61 1,89 1,71 48 1,71 0,52 0,51 -0,01 2,02
54 3,71 1,98 1,73 47 1,75 0,56 0,56 0,00 2,07
55 3,62 1,90 1,72 48 1,69 0,53 0,53 0,00 1,93
56 3,67 2,01 1,66 45 1,72 0,53 0,53 0,00 2,09
57 3,64 2,05 1,59 44 1,75 0,50 0,49 -0,01 2,43
58 3,59 1,94 1,66 46 1,72 0,52 0,52 0,00 2,05
59 3,69 2,08 1,60 44 1,76 0,56 0,56 0,00 2,73
60 3,62 1,92 1,71 47 1,70 0,50 0,49 -0,01 2,16
Maxi 3,71 2,08 1,73 48 1,76 0,56 0,56 0,01 2,73
Mini 3,55 1,89 1,54 43 1,68 0,50 0,49 -0,01 1,93
Average 3,63 1,98 1,65 45 1,72 0,53 0,52 0,00 2,16
Std dev 0,05 0,07 0,07 2 0,03 0,02 0,03 0,01 0,24
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4,4 0,70 0,70 0,05
Cp 6,31 2,94 2,49
CpK 5,38 4,00 8,09 2,55 2,19
M.OK 10 10 10 10
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
Tested parts 10 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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| LABORATORY | Report N 1256.07C
P Date : 31-oct.-07
. QUALIFICATIONREPORT Page : 11123
TEST GROUP : 4 ‘ TEST NAME : Vibration
MEASUREMENT Mechanical characteristics After Si"usol"qal vibrations and
mechanical shocks
Sample Rc VeliEge Ri (100V) Bounces Browee
P Proof
N° mw at 250V MW ms
51 15,00 Pass 1,E+11 0,00
52 16,00 Pass 1,E+11 0,00
53 15,00 Pass 1E+11 0,00
54 15,00 Pass 1,E+11 0,00
55 14,00 Pass 1,E+11 0,00
56 16,00 Pass 1,E+11 0,00
57 14,00 Pass 1,E+11 0,00
58 15,00 Pass 1,E+11 0,00
59 14,00 Pass 1,E+11 0,00
60 15,00 Pass 1,E+11 0,00
Maxi 16,00 0,00 1,E+11 0,00
Mini 14,00 0,00 1,E+11 0,00
Average 14,90 1,E+11 0,00
Std dev 0,74 0 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 22,59
CpK 6,73
M.OK
% M.OK
M.N-OK
% M.N-OK
Tested parts 10 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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\ LABORATORY \ Report N°: 1256-07C
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TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
MEASUREMENT Mechanical characteristics After |dry heat 4 days at 85°C
Browse
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cm Ce Simul
N° N N N % N mm mm mm
81 3,91 2,52 1,39 36 2,30 0,50 0,50 0,00
82 4,15 2,65 1,50 36 2,40 0,53 0,52 -0,01
83 3,92 2,39 1,53 39 2,15 0,49 0,49 0,00
84 4,05 2,51 1,54 38 2,26 0,49 0,49 -0,01
85 3,96 2,42 1,54 39 2,08 0,49 0,48 -0,01
86 4,05 2,53 1,53 38 2,26 0,48 0,48 0,00
87 4,08 2,61 1,48 36 2,37 0,53 0,53 -0,01
88 3,96 2,44 1,52 38 2,14 0,50 0,49 -0,01
89 3,99 2,51 1,49 37 2,27 0,54 0,54 0,00
90 4,03 2,51 1,52 38 2,26 0,50 0,50 -0,01
Maxi 4,15 2,65 1,54 39 2,40 0,54 0,54 0,00
Mini 3,91 2,39 1,39 36 2,08 0,48 0,48 -0,01
Average 4,01 2,51 1,50 37 2,25 0,51 0,50 -0,01
Std dev 0,08 0,08 0,05 1 0,10 0,02 0,02 0,00
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4.4 0,70 0,70 0,05
Cp 3,96 3,37 3,37
CpK 1,72 5,21 4,14 3,27 3,36
M.OK 10 10 10 10
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
|Tested parts 10 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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\ LABORATORY \ Report N°: 1256-07C
Date : 31-oct.-07
% Page : 13/23
TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
MEASUREMENT Mechanical characteristics After |dry heat 4 days at 85°C
B
Sample Rc Yeliege Ri (100V) | Bounces -
P Proof
N° mwW at 250V MW ms
81 12,00 Pass 1,E+11 0,00
82 12,00 Pass 1,E+11 0,00
83 11,00 Pass 1,E+11 0,00
84 12,00 Pass 1,E+11 0,00
85 12,00 Pass 1,E+11 0,00
86 12,00 Pass 1,E+11 0,00
87 11,00 Pass 1,E+11 0,00
88 11,00 Pass 1,E+11 0,00
89 11,00 Pass 1,E+11 0,00
90 12,00 Pass 1,E+11 0,00
Maxi 12,00 0,00 1,E+11 0,00
Mini 11,00 0,00 1,E+11 0,00
Average 11,60 1,E+11 0,00
Std dev 0,52 0,00 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 32,27
CpK 7,49
M.OK
% M.OK
M.N-OK
% M.N-OK
|Tested parts 10 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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\ LABORATORY \ Report N°: 1256-07C
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TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
MEASUREMENT Mechanical characteristics After |co|d 4 days at -40°C
Browse
Sample Fa Fra Fa-Fra | Fa-Fra/Fa Frr Cm Ce Simul
N° N N N % N mm mm mm
91 3,96 2,45 1,51 38 2,15 0,52 0,51 -0,01
92 3,99 2,48 1,51 38 2,18 0,50 0,49 -0,01
93 4,00 2,58 1,41 35 2,29 0,52 0,51 -0,01
94 3,83 2,35 1,48 39 2,06 0,42 0,41 -0,01
95 3,92 2,49 1,44 37 2,22 0,51 0,51 -0,01
96 3,95 2,42 1,53 39 2,12 0,51 0,50 -0,01
97 3,92 2,36 1,56 40 2,08 0,48 0,48 0,00
98 3,99 2,39 1,59 40 2,08 0,51 0,50 -0,01
99 4,07 2,59 1,48 36 2,29 0,52 0,52 -0,01
100 4,07 2,56 1,51 37 2,16 0,53 0,52 -0,01
Maxi 4,07 2,59 1,59 40 2,29 0,53 0,52 0,00
Mini 3,83 2,35 1,41 35 2,06 0,42 0,41 -0,01
Average 3,97 2,47 1,50 38 2,16 0,50 0,50 -0,01
Std dev 0,07 0,09 0,05 2 0,08 0,03 0,03 0,00
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4.4 0,70 0,70 0,05
Cp 4,16 2,00 2,04
CpK 1,99 4,41 4,66 1,97 2,00
M.OK 10 10 10 10
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
|Tested parts 10 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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\ LABORATORY \ Report N°: 1256-07C
Date : 31-oct.-07
% Page : 15/23
TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
MEASUREMENT Mechanical characteristics After |co|d 4 days at -40°C
B
Sample Rc Yeliege Ri (100V) | Bounces -
P Proof
N° mwW at 250V MW ms
91 11,00 Pass 1,E+11 0,00
92 13,00 Pass 1,E+11 0,00
93 11,00 Pass 1,E+11 0,00
94 12,00 Pass 1,E+11 0,00
95 13,00 Pass 1,E+11 0,00
96 12,00 Pass 1,E+11 0,00
97 13,00 Pass 1,E+11 0,00
98 11,00 Pass 1,E+11 0,00
99 11,00 Pass 1,E+11 0,00
100 13,00 Pass 1,E+11 0,00
Maxi 13,00 0,00 1,E+11 0,00
Mini 11,00 0,00 1,E+11 0,00
Average 12,00 1,E+11 0,00
Std dev 0,94 0 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 17,68
CpK 4,24
M.OK 10 0 0 10
% M.OK 100% 100%
M.N-OK 0 10 10 0
% M.N-OK 0% 100% 0%
|Tested parts 30 Number of non-conform parts 10
% of non-conform parts 100,0%
Comments
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TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
. L humidity storage 6 days at
MEASUREMENT Mechanical characteristics After 55°C/93%
Browse
Sample Fa Fra Fa-Fra Fa-Fra/Fa Frr Cm Ce Simul FacCe
N° N N N % N mm mm mm mm
101 4,12 2,53 1,59 39 2,26 0,53 0,53 0,00 2,67
102 3,99 2,45 1,54 39 2,19 0,51 0,51 0,00 2,68
103 3,91 2,34 1,57 40 2,10 0,50 0,50 0,00 2,43
104 3,92 2,41 1,51 39 2,18 0,49 0,49 0,00 2,47
105 4,19 2,63 1,56 37 2,29 0,54 0,53 -0,01 2,78
106 3,95 2,37 1,58 40 2,10 0,52 0,52 0,00 2,43
107 3,86 2,45 1,41 37 2,18 0,54 0,54 0,00 2,53
108 3,85 2,30 1,54 40 2,07 0,49 0,49 0,00 2,30
109 3,98 2,28 1,70 43 2,00 0,49 0,49 0,00 2,36
110 3,97 2,41 1,56 39 2,18 0,51 0,51 0,00 2,48
Maxi 4,19 2,63 1,70 43 2,29 0,54 0,54 0,00 2,78
Mini 3,85 2,28 1,41 37 2,00 0,49 0,49 -0,01 2,30
Average 3,97 2,42 1,56 39 2,16 0,51 0,51 0,00 2,51
Std dev 0,11 0,11 0,07 2 0,09 0,02 0,02 0,00 0,15
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4,4 0,70 0,70 0,05
Cp 2,79 3,35 3,60
CpK 1,32 3,50 4,38 3,15 3,40
M.OK 10 10 10 10
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
|Tested parts 10 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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TEST GROUP : 5 | TEST NAME : 5,2 Environmental test
. L humidity storage 6 days at
MEASUREMENT Mechanical characteristics After 55°C/93%
Voltage &‘
Sample Rc Proof Ri (100V) | Bounces
N° mwW at 250V MW ms
101 11,00 Pass 1,E+11 0,00
102 12,00 Pass 1,E+11 0,00
103 12,00 Pass 1,E+11 0,00
104 12,00 Pass 1,E+11 0,00
105 12,00 Pass 1,E+11 0,00
106 11,00 Pass 1,E+11 0,00
107 13,00 Pass 1,E+11 0,00
108 11,00 Pass 1,E+11 0,00
109 14,00 Pass 1,E+11 0,00
110 12,00 Pass 1,E+11 0,00
Maxi 14,00 0,00 1,E+11 0,00
Mini 11,00 0,00 1,E+11 0,00
Average 12,00 1,E+11 0,00
Std dev 0,94 0,00 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 17,68
CpK 4,24
M.OK
% M.OK
M.N-OK
% M.N-OK
|Tested parts 10 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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TEST GROUP : 6,4 | TEST NAME : 6,4 Robustness
MEASUREMENT Mechanical characteristics After |Shear test
Browse
Sample F
N° N
1 159
2 151
3 129
4 128
5 165
6 143
7 130
8 134
9 137
10 148
11 110
12 122
13 111
14 90
15 96
16 90
17 90
18 111
19 88
20 115
Maxi 165,10
Mini 88,10
Average | 122,32
Std dev 23,97
Mini (SPEC] 50
Max (SPEC)
Cp
CpK
M.OK
% M.OK
M.N-OK
% M.N-OK
Tested parts 30 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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TEST GROUP : 6,10 | TEST NAME : 6,10 Robustness
MEASUREMENT Mechanical characteristics After |Dust test
Browse
Sample Fa Fra Fa-Fra Fa-Fra/Fa Frr Cm Ce Simul FacCe
N° N N N % N mm mm mm mm
111 3,61 1,86 1,75 49 1,47 0,41 0,41 0,00 3,18
112 3,61 1,95 1,66 46 1,44 0,39 0,38 -0,01 3,22
113 3,58 1,91 1,67 47 1,40 0,38 0,37 -0,01 2,80
114 3,60 1,98 1,62 45 1,47 0,43 0,42 -0,01 2,89
115 3,52 1,97 1,55 44 1,43 0,40 0,39 -0,01 3,06
116 3,51 1,81 1,69 48 1,43 0,34 0,34 0,00 2,67
117 3,61 2,05 1,57 43 1,58 0,43 0,43 0,00 2,86
118 3,63 1,88 1,76 48 1,48 0,42 0,42 0,00 3,04
119 3,52 1,91 1,61 46 1,35 0,37 0,36 -0,01 2,84
120 3,69 2,11 1,58 43 1,62 0,41 0,40 -0,01 3,03
121 3,63 1,96 1,67 46 1,49 0,41 0,41 0,00 2,95
122 3,41 1,77 1,64 48 1,28 0,39 0,38 -0,01 3,07
123 3,52 1,66 1,86 53 1,37 0,36 0,36 0,00 2,45
124 3,64 1,99 1,65 45 1,55 0,43 0,42 -0,01 3,05
125 3,59 1,94 1,64 46 1,26 0,37 0,37 0,00 2,94
126 3,66 1,99 1,66 46 1,40 0,42 0,41 -0,01 3,24
127 3,71 1,97 1,74 47 1,55 0,42 0,42 0,00 2,74
128 3,66 2,10 1,56 43 1,45 0,42 0,41 -0,01 3,32
129 3,63 1,96 1,67 46 1,52 0,46 0,46 0,00 2,74
130 3,62 1,82 1,80 50 1,44 0,41 0,41 0,00 3,08
Maxi 3,71 2,11 1,86 53 1,62 0,46 0,46 0,00 3,32
Mini 3,41 1,66 1,55 43 1,26 0,34 0,34 -0,01 2,45
Average 3,60 1,93 1,67 46 1,45 0,40 0,40 -0,01 2,96
Std dev 0,07 0,11 0,08 2 0,09 0,03 0,03 0,01 0,21
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4,4 0,70 0,70 0,05
Cp 4,22 2,32 2,29
CpK 3,76 3,55 1,62 1,20 1,13
M.OK 20 20 20 20
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
|Tested parts 20 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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| LABORATORY | Report N°: 1256-07C
Date : 31-oct.-07
% Page : 20/23
TEST GROUP : 6,10 | TEST NAME : 6,10 Robustness
MEASUREMENT Mechanical characteristics After |Dust test
Sample Rc olEg: Ri (100V) | Bounces &‘
Proof
N° mwW at 250V MW ms
111 12,00 Pass 1,E+11 0,00
112 13,00 Pass 1,E+11 0,00
113 14,00 Pass 1,E+11 0,00
114 13,00 Pass 1,E+11 0,00
115 15,00 Pass 1,E+11 0,00
116 13,00 Pass 1,E+11 0,00
117 13,00 Pass 1,E+11 0,00
118 14,00 Pass 1,E+11 0,00
119 15,00 Pass 1,E+11 0,00
120 14,00 Pass 1,E+11 0,00
121 14,00 Pass 1,E+11 0,00
122 12,00 Pass 1,E+11 0,00
123 13,00 Pass 1,E+11 0,00
124 15,00 Pass 1,E+11 0,00
125 13,00 Pass 1,E+11 0,00
126 14,00 Pass 1,E+11 0,00
127 14,00 Pass 1,E+11 0,00
128 14,00 Pass 1,E+11 0,00
129 16,00 Pass 1,E+11 0,00
130 15,00 Pass 1,E+11 0,00
Maxi 16,00 0,00 1,E+11 0,00
Mini 12,00 0,00 1,E+11 0,00
Average 13,80 1,E+11 0,00
Std dev 1,06 0 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 15,78
CpK 4,35
M.OK
% M.OK
M.N-OK
% M.N-OK
|Tested parts 20 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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No penetration of colored water

Picture N° Magnification Sample N°

Title : Immersion test
Comment :

No penetration of colored water

Conclusion :

No penetration of colored water

Date : 31-October-2007
. QUALIFICATIONREPORT Page : 21/23
TEST GROUP : Oand 2 | TEST NAME : IP 67
MEASUREMENT Mechanical characteristics After immersion
Picture N° Magnification Sample N° Picture N° Magnification Sample N°
Title : Immersion test Title : Immersion test
Comment : Comment :
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| LABORATORY | Report N° : 1256-07C
Date : 31-oct.-07
% Page : 22/23
TEST GROUP : 6,10 | TEST NAME : 6,10 Robustness
MEASUREMENT Mechanical characteristics After |Dust test
Browse
Sample Fa Fra Fa-Fra Fa-Fra/Fa Frr Cm Ce Simul FacCe
N° N N N % N mm mm mm mm
6 3,54 1,94 1,60 45 1,36 0,35 0,34 -0,01 3,10
7 3,63 1,96 1,67 46 1,43 0,44 0,43 -0,01 3,26
8 3,54 1,83 1,71 48 1,45 0,38 0,38 0,00 2,97
9 3,63 1,97 1,66 46 1,46 0,42 0,41 -0,01 3,22
10 3,57 1,93 1,64 46 1,41 0,41 0,41 0,00 2,74
16 3,96 2,39 1,57 40 2,10 0,51 0,51 0,00 2,53
17 3,98 2,41 1,57 40 2,18 0,51 0,51 0,00 2,83
18 3,95 2,35 1,60 41 2,09 0,51 0,51 0,00 2,48
19 3,95 2,37 1,58 40 2,13 0,52 0,52 0,00 3,17
20 3,86 2,43 1,42 37 2,05 0,51 0,50 -0,01 2,95
66 3,60 2,16 1,44 40 1,52 0,45 0,44 -0,01 3,06
67 3,60 1,95 1,65 46 1,50 0,40 0,39 -0,01 3,12
68 3,56 2,00 1,56 44 1,61 0,39 0,38 -0,01 3,00
69 3,66 2,07 1,59 43 1,59 0,39 0,39 0,00 2,89
70 3,43 1,70 1,73 51 1,42 0,37 0,37 0,00 2,33
76 3,88 2,31 1,57 41 2,07 0,50 0,49 -0,01 2,65
7 3,88 2,32 1,56 40 1,95 0,51 0,51 0,00 2,90
78 3,83 2,30 1,53 40 2,11 0,49 0,49 0,00 2,43
79 3,93 2,46 1,47 38 2,20 0,52 0,52 0,00 2,47
80 3,79 2,34 1,46 38 2,10 0,54 0,54 0,00 2,49
Maxi 3,98 2,46 1,73 51 2,20 0,54 0,54 0,00 3,26
Mini 3,43 1,70 1,42 37 1,36 0,35 0,34 -0,01 2,33
Average 3,74 2,16 1,58 42 1,79 0,46 0,45 0,00 2,83
Std dev 0,18 0,23 0,09 4 0,33 0,06 0,06 0,01 0,29
Mini (SPEC) 2,6 0,80 1,00 0,30 0,30 -0,05
Max (SPEC) 4,4 0,70 0,70 0,05
Cp 1,69 1,08 1,05
CpK 1,24 3,04 0,80 0,84 0,80
M.OK 20 20 20 20
% M.OK 100% 100% 100% 100%
M.N-OK 0 0 0 0
% M.N-OK 0% 0% 0% 0%
|Tested parts 40 Number of non-conform parts 0 % of non-conform parts 0,0%
Comments
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| LABORATORY | Report N° : 1256-07C
Date : 31-oct.-07
% Page : 23/23
TEST GROUP : 6,10 | TEST NAME : 6,10 Robustness
MEASUREMENT Mechanical characteristics After |Dust test
Sample Rc olEg: Ri (100V) | Bounces &‘
Proof
N° mwW at 250V MW ms
6 13,00 Pass 1,E+11 0,00
7 13,00 Pass 1,E+11 0,00
8 14,00 Pass 1,E+11 0,00
9 13,00 Pass 1,E+11 0,00
10 14,00 Pass 1,E+11 0,00
16 14,00 Pass 1,E+11 0,00
17 14,00 Pass 1,E+11 0,00
18 13,00 Pass 1,E+11 0,00
19 15,00 Pass 1,E+11 0,00
20 16,00 Pass 1,E+11 0,00
66 13,00 Pass 1,E+11 0,00
67 14,00 Pass 1,E+11 0,00
68 16,00 Pass 1,E+11 0,00
69 14,00 Pass 1,E+11 0,00
70 14,00 Pass 1,E+11 0,00
76 13,00 Pass 1,E+11 0,00
7 14,00 Pass 1,E+11 0,00
78 15,00 Pass 1,E+11 0,00
79 13,00 Pass 1,E+11 0,00
80 14,00 Pass 1,E+11 0,00
Maxi 16,00 0,00 1,E+11 0,00
Mini 13,00 0,00 1,E+11 0,00
Average 13,95 1,E+11 0,00
Std dev 0,94 0 0,00
Mini (SPEC) 1,E+06
Max (SPEC) 100 1,00
Cp 17,65
CpK 4,92
M.OK
% M.OK
M.N-OK
% M.N-OK
|Tested parts 30 Number of non-conform parts 0
% of non-conform parts 100,0%
Comments
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