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Accomplished tests according to attached Test Plan:

PG7- Handling and functional reliability of theWBINg..........coooueiiiiiiiii e pg. 04

TR pg. 04

B 7 e e ——— et — e et e et e e e et e et b e e e eeas pg. 05

B 7 et e e e e e e e e as pg. 06
PG8- Insertion and retention forces of the conpacts in the housing.............ccceeeiiieeeccc e, pg. 06
PG13- Housing influence on the derating...........c.c it pg. 09
PG14- Thermal timMe CONSIANT.........ciiiii i ceeeeee e e e s ettt e e e e e s s s st e e e e e e s s serreee s s ab e eeeaeeesannsnraeeeeaeeeaanns pg. 13
PG 15- EIECINCAl SIrESS 1Ottt ceeee ettt ettt e et e e e s e bbb e e e e e e s s bt be e e e e e e e s annnens pg. 17
PG18- Coastal ClIMAte [0AG.............c..vvwmmmcmm e e e s ettt e e e e s st e e e e s e s s e e e e s snssb e e aeessantbeaereaeeseennnnnns pg. 20
PG19- Environmental SIMUIALION. ..........ooiiiiiii e e e e e e e eaneees pg. 22
PG20- Climate load Of the NOUSING............mmmerrrerrieesiiiiiiirie e s s ssesessreeeeeesssnrrreeeeeesssnsnneeeens pg. 24
PG21- Long-term temMpPerature AgiNG....... . cccacaaeeeeeeiaittieeeeaeasaaitttreeaae s e s aanmeeee e e s anbbbeeeaaaesaannreseeaess pg. 26
PG22A- ChEMICAI FESISIANCE. ... .uuuviiiiiitieitiet bbb aeeeeeeaaeeaeaeaeaeaaaaaeaaaaesaaasaaaaaans pg. 27

Samples Identification
100 parts of WIRE DRESS 7POS_VW PN: 2133881-1.
100 parts of 7 POSN., MCP/MQS, REC PN: 2133883-1.

100 parts of MQS 1.5, SOCKET CONTACT PN:1355556-1.
100 parts of AMP MCP 6.3/4.8K FLATCONTACT PN: 124141.
100 parts of CPA, 7 POSN.,MCP/MQS, REC. PN: 2133B84
100 parts of ASS'Y 7 POSN., MCP/MQS, REC PN: 212388
100 Counterpart VW, PN: 6C0.905.865.

MQS REC 0,35mm? ___,:ﬁ":‘g"'h_ ‘

MQS TAB 0,5mm2

0 1 2 3 4 5 6cm | | O 1 2 3 1 5 6cm
Photo 1- TERMINALS Photo 2- 7 POSN MCP/MQS, REC PN: 2133883-1
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0 1 2 3 4 5 6cm || O 1 2 3 4 5 6 cm

Photd 5- ASS'Y 7POSN, MCP/MQS, REC PN: 2133882 with
terminals connected

Photo 6- VW COUNTERPART
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PG7- HANDLING AND FUNCTIONAL RELIABILITY OF THE HO  USING:

E 7.2 Retention force of the housing ldtdock;
E 7.3 CPA Functional test;
E 7.4 Insertion force for insertion and emoval aids;

Samples:
Samples number 1 to 10.

Equipment:
Digital dynamometer IMADA, nr. 92-339017-076.

Universal tensile strength machine VERSATEST witlitdl dynamometer Mecmesin AFG 2500N, nr. 92-338020.

Procedure:
E7.2:

Measure the retention force from housing to coynatdr The maximum force of the first displacemeiitmeter is defined as the

retention force.

E7.3:

CPA functional test.

Measure the CPA actuation with the locked housing.
E7.4:

Measure housing to counterpart insertion force.

Requirements:

E7.2:

Retention force must be more than 80N.

E7.3:

CPA functional test.

CPA actuation force with the housing locked: betwBB and 30N.
E7.4:

Max. Insertion force of fully equipped hsg 75N.

Results:

E7.2:
Retention force with CPA closed:

Retention forcé WIPA opened:

Sample Retention Sample Retention
force [N] force [N]

1 106,57 6 101,38

2 97,98 7 100,33

3 106,38 8 96,47

4 106,01 9 101,4

5 94,93 10 96,26
Minimum 94,93 Minimum 96,26
Average | 102,37 Average 99,17
Maximum| 106,57 Maximum 101,40

FORMBR-0697 Mar/2007
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Photo 7- Connector retention force from counterpart

E7.3:
CPA functional test - OK.
CPA actuation with the locked housing:

Sample Actuation
force [N]
1 2,5
2 5,5
3 2,5
4 2,5
5 5,0
6 3,0
7 2,0
8 2,0
9 2,5
10 2,E
Minimum 2,00
Average 3,00 YL T TR
Maximum 5,50 Photo 8- CPA actuation with the locked housing

*Note: Bold values are under specification.
Comments:

The design of this connector do not allow that@A actuates from pre to final position withoutrbatted to the counterpart.
All samples met the specification of max of 30N &whmples did not meet the min of 5N.
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E7.4:
Max. Insertion force of fully equiped hsg 75N.

Insertion

Sample force [N]

1 57,1

49,5

62,0

63,0

67,5

56,0

=
.
o
)
a
=)
=
=

=
=
E
z
£
&
3
g
&
B
§
]

64,0

68,5

[(o] oo} EN] Fop) k&3] BN [S) 1\V)

57,0

10 62,0 e
Minimum 49,5 I e - L

Average 60,7 Photo 9- Connector insertion force to counterpart

Maximum 68,5

Conclusion:
Some values of test E7.3 are under specificatitirotAer tests met the requirements.

PG8 - INSERTION AND RETENTION FORCES OF THE CONTACT PARTS IN THE HOUSING:

Samples:
Samples number 11 to 28.

Equipment:
Digital dynamometer IMADA, nr. 92-339017-076.
Universal tensile strength machine VERSATEST witlitdl dynamometer Mecmesin AFG 2500N, nr. 92-338020.

Procedure:

a)2 fully equipped housings per mold cavity:

Visual inspection;

Determination of the contact insertion force;

Measure contact removal force from the housingnary lock only;
Measure contact removal force from the housingprsaary lock only;
Visual inspection.

b)1 fully equipped housings per mold cavity:

Visual inspection;

Removal of the contacts three times with origirdéase tools;
Contact pullout force from the housing, primarydanly.
Visual inspection.

(At least 10 contacts with the lowest values froemi a).

Requirements:

Instertion force = informative values.

Retention force primary lock only > 80N.

Note: Terminal developed to meet minimum force 60N incidance to TE-MQS terminal product specificatib8-18030_A1).
Retention force secondary lock only > 80N.

Test (b) must be performed only for information.
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Results:

a)2 fully equipped housings per mold cavity:

Insertion force [N]

COC\;‘:Ctor Cavity 1 Cavity 2
Y Sample 11| Sample 12| Sample 18 Sample J4  Sample 5 Samle] Sample 17| Sample 19
1 (MCP) 3,75 3,11 2,98 2,98 3,67 3,20 3,95 3,39
2 (MCP) 3,14 3,62 3,40 3,97 3,50 2,97 3,30 4,03
3 (MCP) 3,90 3,49 3,40 3,17 3,71 3,96 3,67 3,38
Minimum 3,14 3,11 2,98 2,98 3,50 2,97 3,30 3,38
Average 3,60 3,41 3,26 3,37 3,63 3,38 3,64 3,60
Maximum 3,90 3,62 3,40 3,97 3,71 3,96 3,95 4,03
Connector . Insertion force [N] .
Way Cavity 1 Cavity 2
Sample 11| Sample 12| Sample 1§ Sample J4  Sample [5 Samplel Sample 17| Sample 18
4 (MQS) 1,55 1,84 1,38 1,51 1,78 1,75 1,60 1,51
5 (MQS) 1,54 1,46 1,58 1,74 1,71 1,82 1,60 1,75
6 (MQS) 1,56 1,54 1,72 1,65 1,46 1,61 1,67 1,78
7 (MQS) 1,73 1,09 1,94 1,91 1,41 1,66 1,79 1,76
Minimum 1,54 1,09 1,38 1,51 1,41 1,61 1,60 1,51
Average 1,60 1,48 1,66 1,70 1,59 1,71 1,67 1,70
Maximum 1,73 1,84 1,94 1,91 1,78 1,82 1,79 1,78

Retention force [N]

Connector Cavity 1 Cavity 2
Way Primary lock only Secondary lock only Primary lock orly Secondary lock only
Sample 11| Sample 12| Sample 1§ Sample 4  Sample [5 Samplel Sample 17| Sample 18
1 (MCP) 147,5 160,0 Not apllicalhle Not apllicaple 170,5 62b Not apllicable Not apllicabje
2 (MCP) 165,0 170,0 Not apllicalhle Not apllicaple 159,0 56,0 Not apllicable Not apllicabje
3 (MCP) 162,0 166,5 Not apllicalle Not apllicaple 163,0 52b Not apllicable Not apllicabje
Minimum 147,50 160,00 - - 159,00 152,50 - -
Average| 158,17 165,50 - - 164,17 157,00 - -
Maximum] 165,00 170,00 - - 170,50 162,50 - -

Retention force [N]

Connector Cavity 1 Cavity 2
Way Primary lock only Secondary lock only Primary lock orly Secondary lock only
Sample 11| Sample 12| Sample 1§ Sample 4  Sample |5 Samlel Sample 17| Sample 18
4 (MQS) 82,0 80,0 93,0 91,5 77,0 79,5 94,5 97,0
5 (MQS) 80,0 81,0 117,5 119,5 75,5 79,0 120,5 118,0
6 (MQS) 77,5 80,0 130,0 124,5 72,0 73,0 125,5 125,5
7 (MQS) 72,C 70,( 120,0 119,0 75,5 74,5 126,5 117,0
Minimum 72,0 70,0 93,0 91,5 72,0 73,0 94,5 97,0
Average 77,9 77,8 115,1 113,6 75,0 76,5 116,8 114.4
Maximum 82,0 81,0 130,0 124,5 77,0 79,5 126,5 125,5
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b)1 fully equipped housings per mold cavity:
After removal of the contacts three times with wrég release tools (only for information).

Photo 10- Terminal retention force from connector

Retention force [N] (primary lock only)

Sample Cavity 1 Cavity 2
Way 1 Way 7 Way 2 Way 6
19 130,5 64,5 144,0 66,0
20 110,5 51,5 134,0 68,0
21 126,0 68,0 125,5 59,5
22 124,0 70,0 133,0 64,0
23 127,0 65,0 127,0 47,5
24 118,0 66,5 130,0 55,5
25 123,5 65,0 132,0 56,5
26 122,4 68,6 140,0 58,0
27 115,5 70,5 130,5 60,0
28 120,0 55,5 132,5 62,0
Minimum 110,5 51,5 125,5 47,5
Average 121,7 64,5 132,9 59,7
Maximum 130,5 70,5 144,0 68,0

Conclusion:

Retention force with primary lock only didn't mbgetrequirements. All other tests met the requirdsen

FORMBR-0697 Mar/2007

RL140175.XIs Pag. 8 de 29



- TE TEST REPORT

connectivity

PRODUCT ENGINEERING
LABORATORY RL. 14017¢

PG13- HOUSING INFLUENCE ON THE DERATING:

Samples
Samples number 1 to :

Equipment

HP Digital Multimeter, model 34401A, nr. 93-33906830
PAK 20-36A DC POWER SUPPLY nr. 027!

Data acquisition AGILENT, model 34972A, nr. 93-3386872

Procedure

-Visual inspectior
-Voltage drop measureme
-Derating with housing
-Visual inspection.

Requirements:
The measured values must correspond to the mantgastspecifications.
Contact resistances 15m) (MQS).

Results:

Contact
Sample | resistance
[mO]

1,29

1,19

1,28

1,24

1,15

1,20

1,21

1,20

(o [ee] EN] o2} [&21 BN [VR [ S ] I )

1,39

=
o

1,37

=
[N

1,36

12 1,35

Minimum 0,90

Average 0,98

Maximum 1,05

Derating:
Current Temperature Rise (°C) Room
(A) Terminal 1|Terminal 2|Terminal 3|Terminal 4 [Terminal 5 [T erminal 6| Terminal 7[Terminal 8 Terminal 9[Terminal 10|Terminal 11| Terminal 12/ Temp.
0 0 0 0 0 0 0 0 0 0 0 0 0 25,¢
1,0 0,7 0,2 0,2 0,4 0,6 0,8 0,9 1,0 0,4 0,4 0,3 0,8 25,9
2,0 11 0,8 0,8 1,0 1,3 1,6 1,6 1,6 0,8 1,0 0,8 0,8 26,3
3,0 3,6 2,3 2,4 2,5 2,8 3,2 3,2 3,0 2,3 2,6 2,5 1,9 26,4
4,0 6,5 3,9 4,0 4,0 4,5 51 4,8 4,4 4,Q 4,4 4,1 3,1 26,8
5,0 9,8 6,5 6,5 6,4 6,9 7,7 7,5 6,7 6,4 7,3 6,9 4,8 26,7
6,0 12,5 9,7 9,7 9,4 9,6 10,7 10,4 9,4 9,1 10,6 1043 7,2 26,7
7,0 15,2 13,5 13,5 13,0 12,9 14,4 13,9 123 12,6 14,8 14,4 11,126,6
8,0 19,6 18,1 18,2 17,4 16,8 18,7 17,9 15)7 16,2 19,2 18,9 15,226,6
9,0 24,4 22,1 22,1 21,3 20,7 23,( 21,8 191 19,8 23,3 23,0 18,926,9
10,0 29,5 27,2 27,3 26,0 25,2 28,( 26,7 23]2 24,4 28,8 284 7 2B, 27,1
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Current X AT

= Average
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Derating curve (@80%)

=
o

Current [A]

SO P N W b~ 00O N 0 ©

0 20 40 60 80 100 120 140
Ambient Temperature [TC] 109,7C

Derating - Kurve
Derating - Curve
15A
(3
0,5mm? i
g Ap e SR |
ES . 0,35mme= . . 5
=5 . ' ' |
i : !
" ' cD2Zmm® e |
o= - b — + ! } )
] 20 an &0 80 g5 | 100 120 140
Urrgabungsbemperat
Arribisal Tﬂ'rparaEm TG

Note: Graph extracted from 108-18030_A1 MQS Product Spec
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Photo 12- Contact detail (thermocouple attached to MQSSOEKET CONTACT

Conclusion:
All samples met the requirements.
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PG14 - THERMAL TIME CONSTANT:
Samples number 1 to

Equipment

HP Digital Multimeter, model 34401A, nr. 93-3390G830
PAK 20-36A DC POWER SUPPLY nr. 027
Thermocouples type "T

Procedure

-Visual inspectior

-Voltage drop measureme
-Contact opening dimensiol
-Thermal time contar
-Visual inspectior

-Contact opening dimensiol

Requirement:

The contacts must still be fully functional aftbettest

The visual inspection may show no damage at contacbnductol
Documentation: the graph "current over time" musphbovidec

Results
Initial contact opening | After thermal time contact
Sample dimensions [mm] opening dimensions [mm]
X1 X2 X1 X2
1 0,355 0,370 0,425 0,425
2 0,393 0,399 0,423 0,437
3 0,395 0,387 0,425 0,431
Minimum 0,355 0,370 0,423 0,425
Average 0,381 0,385 0,424 0,431
Maximum 0,395 0,399 0,425 0,437

T

FORMBR-0697 Mar/2007
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LABORATORY RL.
y 1xIN (5A) | v
s s | . .
Lo B e, |
[ERSNTEE)
onTh TR
oo I @
S2EDEE
=t 02—
o e o |
T IIIT
R A
T T T T T T T T S
oo o o
Oh0mo.0s Oh33m20.0s Oh47m22.0s
CH | kode | Range | Scaling | Tag name | Position[*] | Zoom | A | B | B-4 | -
[l CHO1 [degt] TC T OFF SAMPLET 50 1.0 223 IE 9,239333
[~ CHO2 [degt] C T OFF SAMPLEZ 50 1.0 22.4 ] 3.1
[+l CHO3 [degt] C T OFF S&MPLES 50 1.0 222 Nz ] )
[~ CHO4 [degC] C T OFF ROOM_T 50 1.0 2.2 235 1.299333 3
2xIN (10A) | .
[an B B B |
S5 S N
o oTh T R
T L D I
L L e
= 0 -
o s Y o |
T ITIT T
RS - P
oo o O
Oh0mo.0s Oh33m20.0s Tham18.0s
CH | Mode | Farge | Scaling | Tag name | Pogition(*%] | Zioom | &, B | B-& | -
[l CHOM [deaC] TC T OFF SAMPLET 50 1.0 22.4 55.8 334
[1Il CHO2 [degC] C T OFF SAMPLEZ 50 1.0 223 56,7 34.4
CHO3 [deqC] C T OFF SAMPLES 50 1.0 222 56 38
[+l CHO4 [degC] TC T OFF ROOM_T 50 1.0 223 271 4,733333 3
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200
200
00
200

CHO4 [deqC]
CHOZ [deqC]
CHOZ [deq(]
CHOT [deqC]

L e R e

3XxIN (15A)

0hom0.0s Oh41m40.0s 1h3md48.0s
CH | rode Range Scaling Tag name | Pogition(*] | Zoom | A | B | B-4 | -
[l CHO1 [deal)] TC T OFF SamMPLEN a0 1.0 241 90,2 E6.10001
CHOZ [degC] TC T OFF SamMPLEZ a0 1.0 245 886 E4.1
[1I CHD2 [deal) TC T OFF SAMPLES ] 1.0 24 3.8 E4.8 )
[l CHD4 [deal] TC T OFF ROCKM_T a0 1.0 2349 27 31 3
gy [4xIN (20A) |

oo o o . .

o s o e | . .

[ B e B ]

[ERERTRE)

o T TR

L D

SEEE

=t 0 o—

o o Y e |

I I I

[ & R R

oo o O

OhOmo.0s Oh3m20.0s Oh4m3a.0s

CH | Mode Range Scaling T ag name Position[%] | Zoom 2 B B-& | -
[#1Ill CHOT [deqC] TC T OFF SamMPLEY 50 1.0 227 1251 1024
CHOZ [deaC] TC T OFF SaMPLE 2 0 1.0 226 1137 97,1000
[“1Ill CHO3 [deaC] TC T OFF SamMPLE3 50 1.0 227 1223 99,6001
[#1I CHO4 [deqC] TC T OFF ROOM_T 50 1.0 228 5.1 2299939 3
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5xIN_(25A) |

200
200
200
200

CHO4 [degC)
CHO3 [degC]
CHOZ [degl]
CHO [degC]

Lo e e

Oh0mo.0s Oh3mz20.0s Ohd4m1.0s
Kl i
CH I tMode I Range I Scaling I Tag name I Position[ %] I Zoom I L I B I B-& I -
. CHO1 [degC] TC T aFF SAMPLET 50 1.0 235 1311 1076
. CHOZ [deaC] TC T aFF SAMPLEZ 50 1.0 236 124.8 101.2
. CHO3 [degC] TC T aFF SAMPLE3 50 1.0 234 1281 1047
. CHO4 [degC] TC T aFF ROOM_T 50 1.0 233 245 1.299339 3

Photo 14- Test overview

Conclusion:
No evidence of physical damage on contact and aoduisible.
All samples met the requirements.
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PG15 - ELECTRICAL STRESS TEST:

Samples:
Samples number 1 to 10.

Equipment:

HP Digital Multimeter, model 34401A, nr. 93-3390636.

AGILENT E 3641A DC POWER SUPPLY nr. 93-339036-019.

Data acquisition AGILENT, model 34972A, nr. 93-3386872.

Salt spray chamber BASS. nr. 92-339032-001.

ACS angelantoni climatic systems, type DCTC 130®8r339032-009.

Procedure:

-Visual inspection;

-Contact oppening dimension;

-Insert the DUTs twice;

-Contact oppening dimension;

-Contact resistance;

-Derating (3 DUTs woth the greatest contact rests
-Contact resistance;

-Temperature cycle endurance test/current cycleramde test (please see CPgD test report nr. PETI2NS.4055A/RE-01-AA);

-Humid heat, cyclic (please see CPgD test repoPbr12.AT.ENS.4055A/RE-01-AA attached);
-Contact resistance;

-Temperature cycle endurance test/current cycleramde test (please see CPgD test report nr. PAII2NS.4055A/RE-01-AA);

-Contact resistance;
-Derating;

-Contact opening dimension;
-Visual inspection.

Requirements:

Contact oppening dimension must be documented;
Contact resistances 15mQ (MQS);

Contact resistances 8mQ (MCP);

For the derating before and after the test, therent carrying capacity at 80°C ambient temperataray change at most by 20%

relative to the derating at the start of the PG.

Results:
Contact opening dimensions
Initial [mm] After m;ert terminals At the end of test [mm]
Sample twice [mm]
X1 X2 X1 X2 X1 X2
1 0,392 0,387 0,428 0,415 0,482 0,468
2 0,387 0,387 0,426 0,419 0,457 0,465
3 0,401 0,393 0,425 0,424 0,433 0,422
4 0,382 0,385 0,418 0,419 0,48 0,435
5 0,386 0,401 0,413 0,421 0,468 0,483
6 0,405 0,414 0,42 0,425 0,493 0,428
7 0,388 0,395 0,419 0,435 0,462 0,481
8 0,386 0,394 0,426 0,426 0,449 0,453
9 0,388 0,399 0,424 0,429 0,44 0,452
10 0,378 0,37 0,42 0,415 0,459 0,453
Minimum 0,378 0,370 0,413 0,415 0,433 0,422
Average 0,389 0,393 0,422 0,423 0,462 0,454
Maximum 0,405 0,414 0,428 0,435 0,493 0,483
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Contact resistance [n2]
N After After Temp. After Humid After Temp.
Sample Initial Deratin cycle end. heat. cvclic cycle end.
g Test &Y Test
1 0,91 1,13 4,48 4,79 6,89
2 1,04 2,40 4,13 4,27 6,49
3 0,96 1,60 3,89 4,13 6,56
4 0,98 1,80 3,08 3,21 5,53
5 1,02 2,21 3,77 3,92 5,53
6 1,05 2,48 4,19 4,51 6,03
7 0,98 1,75 2,94 3,09 3,58
8 0,99 1,93 3,23 3,38 4,94
9 0,94 1,35 2,27 2,04 4,23
10 0,90 1,00 2,66 2,85 4,90
Minimum 0,90 1,00 2,27 2,04 3,58
Average 0,98 1,77 3,46 3,62 5,47
Maximum 1,05 2,48 4,48 4,79 6,89
Initial Derating:
Current Temperature Rise (°C)
(A) Terminal 1 [Terminal 9 |Terminal 10
0 0 0 0
1,0 0,6 0,6 0,6
2,0 15 1,4 14
3,0 3,4 3,0 3,0
4,0 5,6 4,9 4,8
5,0 8,5 7,4 7,3
6,0 11,3 9,8 10,0
7,0 15,2 14,0 13,5
8,0 19,4 17,7 17,4
9,0 24,5 23,8 22,7
10,0 28,6 27,6 26,9
Current X AT
30 r
25
20 | /
P 154
3|
10 f
AT =7,73C
5 +
0 " ‘ :
0 1 2 3 4 5 6 7 8 10
Current (A)
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Derating curve (@80%)
10 p
9|
.
| N\
T 6 \
3 af D\\
20 40 60 80 100 120 140
Ambient Temperature [C]

-Derating after temperature cycle test:

Current Temperature Rise (°C)
(A) Terminal 1 |Terminal 9 |Terminal 10
0 0 0 0
1,0 0,9 0,2 0,9
2,0 2,1 1,9 2,0
3,0 4,2 4,0 4,0
4,0 7,0 6,5 6,6
5,0 10,7 8,2 9,8
6,0 13,8 11,1 12,3
7,0 18,0 13,6 16,7
8,0 24,9 19,0 22,2
9,0 30,5 24,6 26,6
10,0 38,9 27,6 32,7
Current X AT
40 T
35+
30
25 /
20§
=
15 +
[ AT =9,6C
10 +
5 /
0+ ‘ : ; : . ’
1 2 3 4 5 6 8 9 10
Current (A)
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Derating curve (@80%)
10
9
8
: \\
T 6
5 N\
3 \
3 -\
2 : \
0 . ‘ ‘ . L
0 20 40 60 80 100 120 140
Ambient Temperature [T]

Conclusion:
All samples met the requirements.
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PG18A - COASTAL CLIMATE LOAD:

Samples:
Samples number 44 to48.

Equipment:

HP Digital Multimeter, model 34401A, nr. 93-3390636.

AGILENT E 3641A DC POWER SUPPLY nr. 93-339036-019.

Data acquisition AGILENT, model 34972A, nr. 93-3386872.

Salt spray chamber BASS. nr. 92-339032-001.

ACS angelantoni climatic systems, type DCTC 130®8r339032-009.

Procedure:

-Visual inspection;

-Insert the DUTSs twice;
-Contact resistance;

-Salt spray cyclic (severity 3);
-Contact resistance;

-Visual inspection.

Salt spray procedure:

Four salt spray periods, each 2 hours, with a hityrétbrage between 20 hours and 22 hours aftér, @€terwards one storage period
of three days under a standard atmospfere fonteati23°C + 2°C and 45% to 55% humidity.

Requirements:

Contact resistances 15m) (MQS).

Contact resistances 8mQ (MCP).

Results:

Initial contact resistance:

Way Contact resistance [n2]
Sample 44| Sample 45| Sample 46 Sample 47  Sample B8
1 (MCP) 0,44 0,39 0,42 0,34 0,33
2 (MCP) 0,32 0,36 0,45 0,37 0,33
3 (MCP) 0,40 0,50 0,60 0,57 0,32
4 (MQS) 1,06 1,17 1,43 1,16 1,23
5 (MQS) 1,12 1,21 1,36 1,29 1,33
6 (MQS) 0,94 1,13 1,57 1,12 1,33
7 (MQS) 0,98 1,07 1,65 1,16 1,31

After Salt spray cyclic:

Way Contact resistance [nf)]
Sample 44| Sample 45] Sample 46 Sample4|[7  Sample B8
1 (MCP) 0,42 0,37 0,37 0,37 0,49
2 (MCP) 0,33 0,41 0,53 0,45 0,48
3 (MCP) 0,41 0,40 0,43 0,39 0,39
4 (MQS) 1,21 1,08 1,16 1,28 1,28
5 (MQS) 1,65 1,19 1,05 1,30 1,18
6 (MQS) 2,02 1,08 1,25 1,83 2,58
7 (MQS) 2,20 2,00 1,31 1,33 1,96
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12 cm

Photo 17- Connector after test

Conclusion:
All samples met the requirements.
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PG19 - ENVIRONMENTAL SIMULATION:

Samples:
3 groups with at least 10 contact parts per group.

Table 8 Description of the 3 groups

Group 1 Group 2 Group 3
Batch size | 10 10 10
Insertions before the 1x 1x 10x
loads
During load Unplugged Plugged Plugged |

It was assembled 3 connectors with 4 MQS termieatd one, for each group.

Group 1 It was assembled 3 connectors (nr. 1, 2 and 8) 4/MQS terminals each one, nr. 1 to 12.
Group 2 It was assembled 3 connectors (nr. 5, 6 and ) 4/MQS terminals each one, nr. 13 to 24.
Group 3 It was assembled 3 connectors (nr. 9, 10 anavith)4 MQS terminals each one, nr. 25 to 36.

Equipment:

Fanem Oven mod. 320E nr. 92-339031-12-31.

AGILENT E 3641A DC POWER SUPPLY nr. 93-339036-019.
Data acquisition AGILENT, model 34972A, nr. 93-3386872.

Procedure:

-Visual inspection;

-Contact resistance;

-Insert and removing the DUTs 10 times (only gr8Jp

-Contact resistance (groups 2 and 3);

-Temperature shock (all groups) test performedTdtl&oratory, please see test report DAPE 2k122/ @tached;
-Contact resistance (groups 2 and 3);

-Temperature cycle (all groups) test performedHtl&boratory, please see test report DAPE 2k135/ &tached;
-Contact resistance (groups 2 and 3);

-Aging in dry heat (all groups);

-Visual inspection (all groups);

-Industrial climate (multi-component climate) (gfbups);

-Humid heat, constant (all groups);

-Visual inspection (all groups);

-Contact resistance (groups 2 and 3);

-Dynamic load (groups 2 and 3) test performed agivdé Marelli laboratory, please see test repoi€lF&D-DFI062/13 attached;

Procedure
-Contact resistance (groups 2 and 3);
-Mechanical shocks (all groups) test performed agikti Marelli laboratory, please see test rep@@IP&D-DFI062/13 attached;

-One-time disconnection and insertion (all groups)
-Contact resistance (all groug

-Visual inspection (all groups).

Requirements:
Contact resistanc< 15mQ (MQS).

FORMBR-0697 Mar/2007 RL140175.Xls Pag. 23 de 29



- TE

connectivity

TEST REPORT

PRODUCT ENGINEERING

LABORATORY RL. 14017t
Results
Contact resistance [n]
After

Group insert and After After After After After After After One-

Sample Initial . Temperature| Temperature | Aging in | Industrial Humid Dynamic | . .
removing ) time disc.

. shock cycle dry heat | climate heat load
10 times

1 1,28 NA NA NA NA NA NA NA 1,47

2 1,09 NA NA NA NA NA NA NA 1,33

3 1,18 NA NA NA NA NA NA NA 1,30

4 1,15 NA NA NA NA NA NA NA 1,38

5 1,22 NA NA NA NA NA NA NA 1,85

1 6 1,10 NA NA NA NA NA NA NA 1,65

7 1,27 NA NA NA NA NA NA NA 1,51

8 1,15 NA NA NA NA NA NA NA 1,33

9 1,25 NA NA NA NA NA NA NA 3,08

10 1,18 NA NA NA NA NA NA NA 3,88

11 151 NA NA NA NA NA NA NA 2,25

12 1,38 NA NA NA NA NA NA NA 2,66
13 2,08 NA 5,59 4,47 4,41 4,13 5,10 2,89 2,76
14 1,78 NA 4,77 3,90 3,82 1,93 2,10 2,96 2,45
15 1,49 NA 3,13 2,50 2,45 1,56 1,83 2,13 2,19
16 2,01 NA 4,91 3,75 3,68 1,98 2,45 3,74 3,38
17 2,75 NA 5,44 3,42 3,36 2,02 2,35 3,15 2,98
18 1,62 NA 3,18 1,74 1,70 1,50 1,76 2,02 3,70
2 19 1,71 NA 3,38 2,31 2,26 1,24 1,58 2,30 2,13
20 2,33 NA 3,20 2,87 2,81 2,59 3,04 2,27 2,59
21 4,16 NA 13,50 1,67 7,82 3,59 4,31 4,99 4,25
22 2,25 NA 3,89 2,42 2,16 3,31 3,63 1,98 2,24
23 1,45 NA 3,21 2,27 1,62 2,14 2,75 1,53 1,63
24 1,60 NA 3,60 1,70 2,38 4,08 4,91 1,99 2,39
25 2,07 2,06 4,21 3,20 3,15 2,66 3,02 2,44 2,57
26 1,31 1,30 2,07 1,40 1,36 1,24 1,47 1,33 1,64
27 1,35 1,31 2,33 1,69 1,65 154 1,78 1,40 1,74
28 2,60 2,49 4,04 3,48 3,39 2,86 3,43 2,08 2,24
29 2,43 2,33 2,81 2,11 2,06 2,61 2,89 2,54 2,24
3 30 1,25 1,20 1,86 1,58 1,53 1,56 1,97 1,69 2,24
31 1,42 1,38 2,44 1,86 1,77 1,70 2,20 1,83 3,17
32 2,52 2,39 2,41 2,28 2,21 2,40 2,96 2,66 3,14
33 2,74 2,70 5,62 3,35 3,27 2,76 3,01 2,68 2,74
34 1,42 1,37 2,38 10,80 1,83 1,93 2,12 2,26 3,91
35 1,67 1,62 3,29 3,65 2,17 1,80 2,19 1,79 2,09
36 2,14 2,06 4,05 11,46 2,25 2,92 3,15 2,75 2,9]
Minimum 1,09 1,20 1,86 1,40 1,36 1,24 1,47 1,33 1,3(
Awerage 1,75 1,85 3,97 3,33 2,71 2,33 2,75 2,39 2,47
Maximum 4,16 2,70 13,50 11,46 7,82 4,13 5,10 4,99 4,2

Conclusion:

All samples met the requirements.
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PG20 - CLIMATE LOAD OF THE HOUSING:

Samples:
Samples number 49 to 53.

Equipment:

Fanem Oven mod. 320E nr. 92-339031-12-31.

Freezer Indrel mod. IULT 304D nr. 93-339032-008.

ACS angelantoni climatic systems, type DCTC 130®2r339032-009.
Hypot ULTRA Il Associated Research, Inc Serial rhen9373007.

Procedure:

-Visual inspection;

-Insulation resistance;

-Contact resistance;

-Aging in dry heat;

-Humid heat, constant;
-Insulation resistance (must be measured betweem@®0 minutes after the Humid Heat test);
-Visual inspection;
-Low-temperature aging;
-Removal and insertion at -20°C;
-Visual inspection;

-Aging in dry heat;

-Visual inspection.

Requirements:

After completion of the tests, no function deviasanust have occurred;

It must be possible to opne and re-close the cdaonegen at -20°C;

Any film hinges and latch elements present musakf or crack upon actuation;

The drop test must cause no damage to the specimpasing their function. Locks must not open.

Insulation resistance > 10AM

Results:

I nsulation resistance:

V = 500VDC for 60 seconds.
State 1:Test performed with the connector assembled tcobaterpart.
State 2: Test performed without the conunterpart.

Insulation resistance
Sample Initial After Humid heat

(State 1) State 1 State 2
49 603,3VQ 0 208,3MQ
50 816MQ 0 >50G0
51 672MQ 0 33,733
52 693,3VQ 0 >50G0
53 570,1vQ 0 >50G0

Note: Bold values are under specification.
After the Humid heat test all counterparts had wigress, please see photos 18 and 19 below.
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Photo 18- State 1

Photo 22- Parts with water - Photo 23- Parts with water
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Photo 24- Parts with water

Conclusion:
All samples met the requirements.

PG21 - LONG-TERM TEMPERATURE AGING:

Samples:
Samples number 49 to 59.

Group 1 (sample nr. 49 to 53) - unequipped;
Group 2 (sample nr. 54 to 59) - equipped.

Equipment:

Fanem Oven mod. 320E nr. 92-339031-12-31.

HP Digital Multimeter, model 34401A, nr. 93-3390636.
AGILENT E 3641A DC POWER SUPPLY nr. 93-339036-019.

Procedure:
-Visual inspection (all groups);
-Contact resistance (group 2 only);
-Long-term aging in dry heat (all parts);
Duration: 1000h
Temperature: 130°C
Subsequent aging: 48h at room temp.
-Contact resistance (group 2 only);
-Functional test with both groups;
-Contact pull-out forces of all contacts of groyp 2
-Visual inspection (all groups).

Requirements:

Contact resistances 15mQ (MQS).
Contact resistances 8mQ (MCP).
Contact pull-out force:

Retention force > 80N.
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Results:
Way Initial - Contact resistance [nQ)]
Sample 54| Sample 55| Sample5p Sample §7 Sample b8  Samgfie
1 (MCP) 0,41 0,43 0,33 0,47 1,50 0,38
2 (MCP) 0,47 0,40 0,36 0,40 0,48 0,33
3 (MCP) 0,54 0,42 0,33 0,41 0,40 0,41
4 (MQS) 1,45 1,31 1,40 1,62 1,34 1,06
5 (MQS) 1,63 1,47 1,38 1,32 1,26 1,16
6 (MQS) 1,60 2,00 1,37 1,44 1,27 1,16
7 (MQS) 1,38 1,44 1,61 1,59 1,20 1,07
Way After conditionig - Contact resistance [nQ]
Sample 54| Sample 55| Sample5p Sample §7 Sample b8  Samgfie
1 (MCP) 0,42 0,51 0,41 0,69 1,56 0,40
2 (MCP) 0,56 0,51 0,43 0,52 0,62 0,41
3 (MCP) 0,52 0,43 0,38 0,59 0,47 0,44
4 (MQS) 2,03 1,63 2,98 1,40 1,30 1,36
5 (MQS) 1,42 1,34 1,62 1,48 1,45 1,27
6 (MQS) 1,34 1,44 1,57 1,39 1,55 1,37
7 (MQS) 1,57 1,78 1,58 1,93 2,16 1,49
Connector Retention force [N]
Way Cavity 1 Cavity 2
Sample 54| Sample 55| Sample5p Sample §7 Sample b8  Samgfie
1 (MCP) 135,5 130,0 132,0 160,5 1275 130,0]
2 (MCP) 174,0 148,0 140,0 157,0 143,0 156,0]
3 (MCP) 165,0 153,0 150,0 170,5 132,5 140,0}
4 (MQS) 105,5 108,5 105,5 119,0 104,5 110,5
5 (MQS) 105,0 109,5 105,0 109,5 106,5 107,5
6 (MQS) 104,0 108,5 102,0 108,5 106,0 111,0}
7 (MQS) 103,0 104,0 103,0 109,0 109,0 1115
Minimum 103,0 104,0 102,0 108,5 104,5 107,5
Average 127,4 123,1 119,6 133,4 118,4 123,8
Maximum 174,0 153,0 150,0 170,5 143,0 156,0
Conclusion:

All samples met the requirements.

PG22A - CHEMICAL RESISTANCE:

Samples:

Samples number 60 to 69

Equipment:
Fanem Oven mod. 320E nr. 92-339031-12-31.
Dielectric analyser Associated research Inc, h333033-734.

Procedure:

-Visual inspection;
-Insulation resistance;
-Resistance to agents;
-Insulation resistance;
-Visual inspection.
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Sample Chemical agents Application | Aging temp.
60/61 Cold-cleaning agent/cockpit cleaning agent Spraying 48h / 50°C|
62 /63 Penetrating oil Spraying 48h / 50°C|
64 / 65 Undilluted washer fluid anti-freeze Dousing 48h / 50°C
66 /67 Isopropanil Dousing Room temp
68 /69 Grease Rubbing 48h / 50°C

Requirements:

No functionally significant structural change;
Insulation resistance > 10A¥

The DUT must remain fully funtional.

Results:
Insulation resistance
Sample MQ]
Initial After test
60 796,7 553,2
61 1242,0 390,2
62 807,4 1266
63 1037,0 1415
64 1140,0 575
65 1182,0 701,4
66 911,1 872
67 1109,0 1014
68 1157,0 1293
69 879,9 1165
Conclusion:

All samples met the requirements.
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