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Low Profile Battery Connector

1. Introduction
1.1 Objective

Testing was performed on the Low Profile Battery Connector to determine if it meets the requirements
of product specification, 108-78965.

1.2 Scope

This report covers the electrical, mechanical and environmental performance requirements of the Low
Profile Battery Connector.
The qualification testing was performed between 18 Jan. 2013 and 29 Mar. 2013.

1.3 Conclusion

The Low Profile Battery Connector meets the electrical, mechanical and environmental performance
requirements of product specification, 108-78965.

1.4 Test samples
Samples were taken randomly from current production. The following samples were used:

Product part No. Description
2229056-1 Low Profile Battery Connector, 3 Pos.
Fig. 1
2. Test contents
No. Test items Requirements Judgment
2.1 | Examination of product | -Visual Inspection Acceptable

-No physical damage

Electrical requirements

2.2 Termination resistance | -35mQ Max. : 1.0mm stroke(lnitial) Acceptable
(Low level) -40mQ Max. : 1.0mm stroke(Final)

2.3 Dielectric withstanding | -500VAC for 1 minute Acceptable
voltage - Test between adjacent circuits of unmated connectors

*No creeping discharge or flashover shall occur
Current leakage must be 1mA Max.

2.4 | Insulation resistance -Impressed voltage 100 V DC. for 1 minute Acceptable
- Test between adjacent circuits of unmated connectors
-100M Q2 Min.

2.5 | Temperature rising -30°C Max. under loaded rating current Acceptable

-Rating current: 2A

Mechanical requirements

2.6 | Contact normal force | -1.0 N Min./ 1.0mm stroke (Initial) Acceptable
2.7 Durability (Repeated -1.0mm stroking Acceptable
mating / un-mating) -Operation speed: 10~ 20cycles/min.

*Number of cycles:5000 cycles

- Contact resistance to meet the spec 2.2

- Contact normal force should be more than 70% of initial
force at 1.0mm stroke from initial contact point

Fig. 2 (to be continued)

©2013 Tyco Electronics Japan G.K., * Trademark YA axLy ha=7 A Vx4, TE Connectivity Ltd. 7' /L—>7 10f8
a TE Connectivity Ltd. Company
All Rights Reserved

TE logo is a trademark. Other products, logos, and company names might be trademarks of their respective owners.



TE

connectivity

Qualification Test Report

501-78523

No.

Test items

Requirements

Judgment

2.8

Durability (Repeated
mating / un-mating,
Full stroke)

*Full stroking

*Operation speed: 10~ 20cycles/min.

*Number of cycles: 200 cycles

- Contact resistance to meet the spec 2.2

- Contact normal force should be more than 70% of initial
force at 1.0mm stroke from initial contact point

Acceptable

2.9

Vibration
(Low frequency)

*Mated connectors to 10-55-10 Hz traversed in 1 minute at

1.52mm amplitude 2 hours each of 3 mutually perpendicular
planes. 100 mA applied

*No electrical discontinuity greater than 1 y sec. shall occur

- Contact resistance to meet the spec 2.2

*No physical damage allowed

Acceptable

2.10

Physical shock

- Accelerated velocity: 490m/s*(50G)

*Waveform: Half Sinusoidal Wave,

*Duration: 11m sec. Number of drops: 3 drops each to
normal and reversed directions of X, Y and Z axes, totally 18
drops

+100 mA applied

*No electrical discontinuity greater than 1 ¢ sec. shall occur

- Contact resistance to meet the spec 2.2

*No physical damage allowed

Acceptable

211

Solderability

*Wet solder coverage 95% Min.
-Solder temperature 245 +5 °C
*Immersion duration 3+ 0.5 sec.

Acceptable

Environmental requirements

212

Thermal shock

-Mated connector

*-40°C /30min, 85°C /30 min.

*Make this cycle repeating 10 cycles

- Contact resistance to meet the spec 2.2
*No physical damage allowed

Acceptable

2.13

Temperature life
(Heat aging)

* Subject mated connector, 85°C, 240hours
- Contact resistance to meet the spec 2.2
*No physical damage allowed

Acceptable

2.14

Humidity
(Steady state)

*Subject mated connector, 90~95 %RH, 60C, 240hours
- Contact resistance to meet the spec 2.2

*Dielectric withstanding voltage to meet the spec 2.3
*Insulation resistance to meet the spec 2.4

*No physical damage allowed

Acceptable

2.15

Humidity-temperature
cycling

»Subject mated connector, 25~65°C, 90~95% R.H.
24 hours a cycle, repeat 10 cycles

- Contact resistance to meet the spec 2.2

*No physical damage allowed

Acceptable

2.16

Salt spray

»35°C,Concentration 5% 48H
- Contact resistance to meet the spec 2.2
*No corrosion that damages function of connector allowed

Acceptable

2.17

Industrial gas (SO.,)

*10ppm, 40°C, 75%RH, 48hours
*Mated connector leaves in the gas
- Contact resistance to meet the spec 2.2

Acceptable

2.18

Resistance to
soldering heat

*Test connector on PCB
*Soldering iron temperature, 380+10°C, 5sec. Max.
*No physical damage allowed

Acceptable

2.19

Resistance to
reflow heat

*No physical damage shall occur
*Temperature profile:as shown in Appendix 2 and Fig.4

Acceptable

Fig. 2 (End)
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3. Product qualification test sequence

Appendix 1
Test group
Test examination 1 [ 2]3]4[5[6]7][8]9f10[11]12]13
Test sequence (a)
Examination of product 1,7/18|18 |16 |16 |16 |17 |16 |16 |16 |14 | 13| 1,3
Termination resistance 36|37 /37]35]|35|35 35 |35 | 35
(Low level)
Dielectric withstanding
voltage
Insulation resistance 3,6
Temperature rising 3
Contact normal force 46 | 4,6
Durability(Repeated
mating /un-mating)
Durability(Repeated
mating /un-mating, 5
Full stroke)
Vibration
(Low frequency)
Physical shock 5
Solderability 2
Thermal shock 4

Temperature life
(Heat aging)
Humidity
(Steady state)
Humidity-temperature
cycling

Salt spray 4
Industrial gas (SO,) 4
Resistance to
soldering heat
Resistance to
reflow heat
(a)Numbers indicate sequence in which the tests are performed.

2,5

2 2 2 2 2 2 2 2 2 2
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4. Test results
. . Result Judge-
Test item unit =5 | Max. | Min. [ Ave. Spec. ment
Testgroup 1
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 2825 | 26.33 | 2677 | 35mQMax. (Initial) | ACCPE
(Low level) able
Electrical discontinuity No electrical
greater than 1 ¢ sec. and discontinuity greater
Vibration (Low frequency) ) 6 gzz?rcal damage didn’t :)hcirlljrlu sec. shall :glc(:eept—
No physical damage
allowed.
Electrical discontinuity No electrical
greater than 1 i sec. and discontinuity greater
; hysical damage didn’t than 1 u sec. shall Accept-
Physical shock ) 6 gcc):lur. ’ occur. g able P
No physical damage
allowed.
Termination resistance mQ | 18| 27.46 | 2598 | 2669 | 40mQMax.(Final) | ACCCPt
(Low level) able
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
. . Result Judge-
Test item Unit N Max. | Min. | Ave. Spec. ment
Test group 2
_— Met requirement of product | Meets requirement of Accept-
Examination of product i 6 drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 2716 | 26.18 | 26.68 | 35mQMax. (nitial) | ACCCPE
(Low level) able
Contact normal force N |[18| 1.42 1.27 1.35 1IN MIN. ngeept'
Durability i 6 Met requirement of product | Meets requirement of Accept-
(Repeated mating/un-mating) drawing. product drawing. able
Contact normal force N |18 1.37 1.27 1.33 - -
F|_n_al Contact normal force/ % |18 | 100.0 96.5 98.8 20% Min. Accept-
Initial Contact normal force able
Termination resistance mQ | 18| 2757 | 26.31 | 26.97 | 40mQMax.(Final) | ACCePt
(Low level) able
— Met requirement of product | Meets requirement of Accept-
Examination of product i 6 drawing. product drawing. able
Fig. 3 (To be continued)
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. . Result Judge-
Testitem unit =3 | Max. | Min. | Ave. Spec. ment
Test group 3
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 27.75 | 26.67 | 27.14 | 35mQMax. (Initial) | ACCPE
(Low level) able
Contact normal force N (18| 1.40 1.33 1.37 IN MIN. :&?pt'
Durability Met requirement of product | Meets requirement of Accept-
(Repeated mating/un-mating, - 6 | drawing. product drawing. able
Full stroke)
Contact normal force N (18| 1.10 1.07 1.08 - -
Fl_n_al Contact normal force/ % | 18| 825 774 70.3 70% Min. Accept-
Initial Contact normal force able
Termination resistance mQ | 18| 29.02 | 2678 | 2767 | 40mQMax.(Final) | ACCePt
(Low level) able
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
. . Result Judge-
Test item unit 75 | Max. | Min. [ Ave. Spec. ment
Test group 4
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 26.87 | 2442 | 26.03 | 35mQMax. (nitial) | ~ACCCPE
(Low level) able
Thermal shock i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance . Accept-
(Low level) mQ | 18 | 27.03 25.21 26.20 40m Q Max.(Final) able
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
. . Result Judge-
Test item unit =5 | Max. | Min. [ Ave. Spec. ment
Test group 5
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 27.44 | 2558 | 2631 | 35mQMax. (nitial) | ACCCPE
(Low level) able
. . Met requirement of product | Meets requirement of Accept-
Temperature life (Heat aging) i 6 drawing. i product dqrawing. able P
Termination resistance mQ | 18| 27.92 | 2519 | 2622 | 40mQMax.(Final) | ACCePE
(Low level) able
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
Fig. 3 (To be continued)
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: . Result Judge-
Testitem unit =5 | Max. | Min. | Ave. Spec. ment
Test group 6
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
Resistance to reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 2713 | 2631 | 26.68 | 35mQMax. (Initial) | ACCPE
(Low level) able
Humidity (Steady state) i 6 Met requirement of product | Meets requirement of Accept-
y y drawing. product drawing. able
Termination resistance mQ | 18| 3407 | 26.65 | 2874 | 40mQMax.(Final) | ACCePt
(Low level) able
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
: . Judge-
Test item Unit | N Result Spec. ment
Test group 7
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
Dielectric withstanding voltage -1 The breakdown and No breakdown or no Accept-
9 9 flashover didn't occur. flashover shall occur. able
Insulation resistance MQ | 12 | >100MQ 100M Q min. ng:eept-
Humidity (Steady state) i 6 Met requirement of product | Meets requirement of Accept-
y y drawing. product drawing. able
, . ) The breakdown and No breakdown or no Accept-
Dielectric withstanding voltage - | 12| flashover didn't occur. flashover shall occur. able
Insulation resistance MQ | 12 | >100MQ 100M @ min. leceept—
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
: . Result Judge-
Test item Unit N Max. | Min. | Ave. Spec. ment
Test group 8
Examination of oroduct i 6 Met requirement of product | Meets requirement of Accept-
b drawing. product drawing. able
Resistance 1o reflow heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 2822 | 2611 | 2697 | 35mQMax. (Initial) | ACCPE
(Low level) able
- . Met requirement of product | Meets requirement of Accept-
Humidity-temperature cycling - | 6 drawing. P product dqrawing. able P
Termination resistance mQ | 18| 3460 | 27.10 | 30.88 | 40mQMax.(Final) | ACCCPt
(Low level) able
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
P drawing. product drawing. able
Fig. 3 (To be continued)
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: . Result Judge-
Testitem unit =5 | Max. | Min. | Ave. Spec. ment
Test group 9
Examination of product i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Resistance to reflow heat i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 27.36 | 26.27 | 26.83 | 35MQMax. (nitial) | ACCPE
(Low level) able
Salt spray i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 27.67 | 26.29 | 26.75 | 40mQMax.(Final) | ACCePE
(Low level) able
Examination of product i 6 Met r_equirement of product | Meets require_ment of Accept-
drawing. product drawing. able
: . Result Judge-
Testitem unit =5 | Max. | Min. | Ave. Spec. ment
Test group 10
Examination of product i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Resistance to reflow heat i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Termination resistance mQ | 18| 20.09 | 2632 | 27.15 | 35mQMax. (initial) | ACCCPE
(Low level) able
. Met requirement of product | Meets requirement of Accept-
Industrial gas (SO.) - | 6 drawing. P product dqrawing. able P
Termination resistance mQ | 18| 3261 | 2610 | 27.41 | 40mQMax.(Final) | ACCePt
(Low level) able
Examination of product i 6 Met r_equirement of product | Meets require_ment of Accept-
drawing. product drawing. able
: . Result Judge-
Testitem unit =5 | Max. | Min. | Ave. Spec. ment
Test group 11
Examination of product i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Resistance to reflow heat i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
- o o Accept-
Temperature rising C | 6 20.7 16.6 18.8 | 30C MAX. able
Examination of product i 6 Met r_equirement of product | Meets require_ment of Accept-
drawing. product drawing. able
Test item Unit | N Result Spec. J#qi%?'
Test group 12
Examination of product i 6 Met r_equirement of product | Meets require_ment of Accept-
drawing. product drawing. able
Solderability i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Examination of product i 6 Met r.equirement of product | Meets requirgment of Accept-
drawing. product drawing. able
Fig. 3 (To be continued)
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Test item Unit | N Result Spec. Judge-
ment
Test group 13
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Resistance to soldering heat i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Examination of product i 6 Met requirement of product | Meets requirement of Accept-
drawing. product drawing. able
Fig. 3 (END)
Appendix 2
Condition
A: The speed of temperature rising 3°C./sec Max.
B: The start temperature of pre-heating 150~200°C
C: Time of pre-heating 60~180sec.
D: Time of upper 217 °C 60sec MIN. 150sec MAX.
E: Temperature of peak point 250°C
% Number of reflow times; 2 times.
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Fig.4 Reflow profile
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