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Document No.

ISH.CONNECTOR (NORMAL LOCK) Test Report STR-23002

1. Purpose
To evaluate performance of ISH Connector.

2. Specimen
Items shown in Table 1 were evaluated.

Table 1. List of samples

PARTS No.
Pole LoCK KEYCODING |\ 0 £ Ass'Y FEMALE HOUSING RETAINER FEMALE TERMINAL Test result
Initial properties : Sheet 3
3p NORMAL - V0111-003E-01 | V0113-91003-01 - Durabilty test: Sheet 4~5
NORMAL A VO0114-006E-01 | V0116-91006-02
Initial properties : Sheet 6
6P V0116-92006-02 Durability test: Sheet 7~8
NORMAL B VO0114-006E-11 | V0116-91006-12 VT009-01
NORMAL A VOl14-012E-01 | 0116-91012:01
V0116-91012-02 Initial properties : Sheet 9
12P V0116-92012-01 7 Properies:
Durability test: Sheet 10~ 11
NORMAL B V0114-012E-11 | V0116-91012-11

3. Test condition
In compliance with Product Specification [PSS-0034]

4, Result
All test items were satisfied.
- For detail of the test results see of Table1.
- For resistance monitoring during durability test, see Graphs 2 and 3, in which the largest pole count (20P) is shown as a representative results.
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ISH.CONNECTOR (NORMAL LOCK) Test Report

Table 2. List of results: Initial properties (3P)

Document No.

STR-23002

Measurement Requirements Set n | Unit Data Judgement
Ave | Max | Min | s | Avex3s
Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
Terminal outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Housing outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Connector mating force 22N MAX. 5 5 N 11.86 12.2 11.3 0.34 12.88 v
Connector unmating force 12N MAX. 5 5 N 7.78 8.5 7.0 0.64 9.70 v
Direction 1 90N MIN. 5 5 N | 109.36 | 109.9 108.4 0.67 107.35 v
Connector Direction 2 90N MIN. 5 5 N | 17288 | 179.0 166.9 5.67 155.87 v
retention force Direction 3 90N MIN. 5| 5 | N |11936 | 1272 | 1108 | 7.07 98.15 v
Direction 4 90N MIN. 5 5 N | 127.86 | 137.0 116.2 8.48 102.42 v
Unlocking force 50N MAX. 5 5 N 18.70 191 18.2 0.36 19.78 v
nsulat ) 00MA M (a) Between terminals | 5 5 1,000MQ MIN. v
nsulation resistance (b)tsfm“i":;?;nd i 5 5 1,000MT MIN. v
No insulation (a) Between terminals | 5§ 5 No insulation breakdown v
Withstanding voltage breakdown or et es ; i
errosion terminal and earth 5 5 No insulation breakdown v
Tomperature rise Single pin T=50°C MIN. 5 5 °c | 37.08 39.1 35.1 1.63 41.97 v
All pin T=50°C MIN. 5 5 °C | 41.68 446 39.6 1.81 4711 v
é Leak current 1mA MAX. 5 5 1pA MAX. v
% . Terminal 0.1mm MAX. 5 5 | mm 0.02mm Max. v
-g Coplanaty Hold down 0.1mm MAX. 5 5 | mm 0.04mm Max. v
2 Position 1 70N MIN. 5| 5 97.85 | 1078 | 884 | 7.34 | 7583 v
% Peg strength Position 2 100N MIN. 5 5 168.15 | 169.5 1674 0.85 165.60 v
E Position 3 100N MIN. 5 5 41115 | 4585 | 361.0 | 39.27 293.34 v
Lead strength 30N MIN. 5 15 | N | 38.64 418 35.8 218 32.10 v
Audible click 60dB MIN. 5 5 | db | 66.62 67.5 64.9 1.00 63.62 v
Terminal crimp strength 70N MIN. 5 5 N | 79.24 80.8 779 1.27 7543 v
Terminal insertion force 0.5N~3.0N 5 5 N 1.990 2.16 1.80 0.129 |1.603/2.377 v
Terminal removal force 0.5N~3.0N 5 5 N 1.915 2.26 144 0.255 | 1.150/2.680 v
Terminal contact force 3N MIN. 5 5 N 3.580 3.73 3.33 0.150 3.130 v
a Must not bend Tmm or over 5 5 Omm ( Not bend in the initial position.) v
Terminal bend strength Terminal bending ) . -
b 30°MAX 5 5 Terminal bending 10°MAX v
Voltage drop 10mV/A MAX. 5 15 |mV/A| 1.618 1.98 1.08 0.335 2623 v
Dry circuit resistance 10mQ MAX. 5 15 | mQ | 2.140 2.32 1.88 0.116 2.488 v
Terminal retertion force With secondary lock 49N MIN. 2 6 N 83.88 85.4 80.7 1.71 78.75 v
Without secondary lock 20N MIN. 2 6 N | 4312 452 40.8 141 38.89 v
Terminal to housing insertion force 10N MAX. 2 6 N 1.618 1.98 1.08 0.335 2,623 v
Retainer Insertion force 29.4N MAX. 5 5 N | 17.34 18.1 16.4 0.63 19.24 v
insertion/removal force | Removal force 5.5N MIN. 5| 5 | N | 2384 | 268 | 198 | 291 15.11 v
Housing lock strength without terminals 49N MIN. 5 5 N 98.86 102.6 94.5 3.72 87.70 v
Sn whisker 125um MAX. 5 5 No whisker v
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ISH.CONNECTOR (NORMAL LOCK) Test Report

Document No.

STR-23002

1
Table 3. List of results: Properties after endurance tests — I (3P)

Data
ltem Measurement Requirements Set n Unit Judgement
Ave Max Min s Avex3s
After 5 repeat 22N MAX. 5 5 N 9.33 10.9 8.5 0.98 12.27 v
Connector mating force
After test 22N MAX. 5 5 N 7.16 8.0 6.6 0.55 8.81 v
Repeated After 5 repeat 12N MAX. 5 5 N 8.85 9.4 8.7 0.32 9.81 v
. N Connector unmating force
inserfion/removal Afer test 12N MAX. 5 5 N 6.25 6.7 5.8 0.38 7.39 v
Initial 10mV/A MAX. 5 15 mV/A | 2523 3.04 1.98 0.353 3.582 v
Voltage drop
After test 20mV/A MAX. 5 15 mV/A | 2.836 3.10 2.57 0.148 3.280 v
Connector mating force 24.5N MAX. 5 5 N 9.28 1.1 8.5 112 12.64 v
Resistance o Connector unmating force 15N MAX. 5 5 N 7.86 85 73 0.46 9.24 v
forcedmating Inital 10mVIA MAX, 5 | 15 | mvA| 2509 | 339 189 | 0535 | 4114 v
Voltage drop
After test 20mV/A MAX. 5 15 mVIA | 2.479 3.05 1.88 0.354 3.541 v
Fretting corrosion | Dry circuit resistance Momtor dy _Cmm 20mQMAX. 5 5 mQ See Graph 1 on Sheet 25 v
resistance during test.
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 108.23 109.2 106.7 0.95 105.38 v
Terminal crimp strength 70N MIN. 5 5 N 78.03 80.0 75.5 1.76 72.75 v
Thermal a going Initial 10mQ MAX. 5 15 mQ 2.581 3.50 2.02 0.373 3.700 v
Dry circuit resistance
After test 20mQ MAX. 5 15 mQ 3.230 4.64 2.08 0.700 5.330 v
With secondary lock 49N MIN. 2 6 N 82.73 84.4 80.9 1.14 79.31 v
Terminal retention force
Without secondary lock 20N MIN. 2 6 N 47.68 50.3 447 1.84 4216 v
Housing lock strength without terminals 49N MIN. 5 5 N 109.70 1111 109.1 0.85 107.15 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Initial 10mQ MAX. 5 15 mQ 2.817 297 2.62 0.100 3.117 v
Dry circuit resistance
LWf;g{:;”" Afer tost 20mQ MAX. 5 | 15 | mo | 2815 | 347 243 | 0186 | 3373 v
With secondary lock 49N MIN. 2 6 N 82.98 84.2 79.4 1.83 77.49 v
Terminal retention force
Without secondary lock 20N MIN. 2 6 N 47.67 50.3 447 1.83 4218 v
Housing lock strength without terminals 49N MIN. 5 5 N 109.42 110.7 108.4 0.91 106.69 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 106.69 107.8 105.4 0.95 103.84 v
Terminal crimp strength 70N MIN. 5 5 N 78.02 80.1 75.9 1.67 73.01 v
Thermal shock
Initial 10mQ MAX. 5 15 mQ 2773 2.90 2.57 0.082 3.019 v
Dry circuit resistance
After test 20mQ MAX. 5 15 mQ 3.355 3.84 278 0.336 4.363 v
With secondary lock 49N MIN. 2 6 N 83.24 84.5 82.7 0.71 81.11 v
Terminal retention force
Without secondary lock 20N MIN. 2 6 N 46.58 51.8 411 3.50 35.08 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
(a) Between terminals 5 5 - 1,000MQ MIN. v
Insulation resistance 100MQ MIN. (o) Between
torminal and earth 5 5 - 1,000MQ MIN. v
Temperature ) . No insulation () Between terminals 5 5 - No insulation breakdown v
i Withstanding voltage breakdown or
/humidity errosion (b) Between f :
cyde torminal and earth 5 5 - No insulation breakdown v
Leak current 1mA MAX. 5 5 - 1pA MAX. v
Initial 10mQ MAX. 5 15 mQ 2.709 3.12 2.14 0.289 3.576 v
Dry circuit resistance
After test 20mQ MAX. 5 15 mQ 3.213 4.26 2.69 0.465 4.608 v
With secondary lock 49N MIN. 2 6 N 83.83 84.4 82.4 0.76 81.55 v
Terminal retention force
Without secondary lock 20N MIN. 2 6 N 46.58 497 43.8 2.50 39.08 v
Housing appearance No detimental deformation 5 5 - No detrimental deformation v
Connector retention force Direction 1 100N MIN. 5 5 N 113.90 | 116.0 | 113.0 | 1.24 | 110.18 v
(a) Between terminals 5 5 - 1,000MQ MIN. v
R Insulation resistance 100MQ MIN. (o) Between
istal
toe:lljsrniz‘i:; terminal and earth 5 5 ° 1,000MQ MIN. v
No insulation (a) Between terminals | 5 5 - No insulation breakdown v
Withstanding voltage breakdown or (o) Between
errosion wrminal and earth 5 5 - No insulation breakdown v
Leak current 1mA MAX. 5 5 - 10A MAX. v
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Document No.

ISH.CONNECTOR (NORMAL LOCK) Test Report STR-23002

Table 4. List of results: Properties after endurance tests —II (3P)

Data
ltem Measurement Requirements Set n Unit - Judgement
Avg. Max. Min. s Avg.+3s
o Initial 10mQ MAX. 5 15 mQ 2.743 339 221 0.314 3.685 v
Drycircuitresistance
Resistance After test 20mQ MAX. 5 15 mQ 2.704 3.61 240 0.326 3.682 v
to humidity ) ) With secondary lock 49N MIN. 2 6 N 84.27 849 83.2 062 8241 v
Terminal retention force
Without secondarylock 20N MIN. 2 6 N 42.20 437 401 1.27 38.39 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Resistance to Feeling (insertionfremoval) No discomfort 5 5 - No discomfort v
abrasion Initial 10mVAMAX. 5 15 | mVA| 1.686 2.06 1.18 0.267 2487 v
Voltage drop
After test 20mVAMAX. 5 15 | mVIA [ 1.549 279 1.19 0488 3.013 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Corrosion gas Terminal crimp strength 70N MIN. 5 5 N 80.80 83.1 781 1.81 75.37 v
Initial 10mV/AMAX. 5 15 | mVAA | 2199 262 1.94 0.194 2781 v
Voltage drop
After test 20mV/IAMAX. 5 15 | mVA | 2984 3.88 248 0441 4307 v
Resistance to Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
stress corrosion Terminal crimp strength 70N MIN. 5 5 N 8267 | 839 | 815 | 093 | 79.88 v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
() Between terminals 5 5 - 1,000MQ MIN. v
Insulation resistance 100MQ MIN. S Bew
() Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
Conden sation Noinsulation | ) Beweenterminals | 5 5 - No insulation breakdown v
Withstanding voltage breakdown or ) Between - -
errosion ©eminel and eatth 5 5 - No insulation breakdown v
Leak current TmAMAX. 5 5 - 1UAMAX. 4
o Initial 10mQ MAX. 5 15 mQ 2.364 283 187 0.311 3297 v
Drycircuit resistance
After test 20mQMAX. 5 15 mQ 2.961 461 210 0.825 5.436 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Leak current TmAMAX. 5 5 - 1pAMAX. v
(a) Between terminals | 5 5 - 1,000MQ MIN. v
250h 100MQ MIN. SBe
(6) Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
() Between terminals 5 5 - 1,000MQ MIN. v
500h 100MQ MIN. e
Dump heat cycle 5 5 - 1,000MQ MIN. v
P ¥ Insulation resistance teminal and earth
(a) Between terminals | 5 5 - 1,000MQ MIN. v
750h 100MQ MIN. YT
(6) Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
() Between terminals 5 5 - 1,000MQ MIN. v
1000h 100MQ MIN. B
(0) Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
Migration No migration 5 5 - No migration v
Temperature rise T=50°C MAX. 5 5 °c 4168 446 39.6 1.81 47.11 4
Current cycle Voltage d Initial 10mV/AMAX. 5 15 | mVIA| 2691 3.04 238 0212 3.327 v
loltage dro
o P After test 20mVAMAX. 5 15 | mVIA [ 2745 3.76 211 0415 3.990 v
Initial 10mVAMAX. 5 15 | mVIA [ 1.688 245 128 0.393 2.867 v
Voltage drop
Shock After test 20mV/AMAX. 5 15 | mVAA [ 2022 3.00 145 0.379 3.159 v
Microcut 1usMIN.7QMAX. 5 5 - No microcut 4
Temperature rise T=50°C MAX. 5 5 °c 39.84 427 375 2.59 4761 4
Initial 10mVAMAX. 5 15 | mVIA| 2571 274 1.80 0.262 3.357 v
Voltage drop
Vibrali After test 20mV/AMAX. 5 15 | mVIA| 2581 3.30 1.90 0.446 3919 v
ibration
o Initial 10mQ MAX. 5 15 mQ 2.940 3.53 253 0313 3.879 v
Drycircuitresistance
After test 20mQMAX. 5 15 mQ 3311 5.16 243 0.779 5.648 v
Microcut No exceed 1ps and 7Q 5 5 - No microcut v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
. Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Vibration with Terminal contact force 3NMIN. 5 | 5 | N | 3440 360 340 | 0090 | 3470 v
temperature
o Initial 10mQ MAX. 3 9 mQ 2772 3.03 246 0171 3285 v
change Drycircuit resistance
After test 20mQMAX. 3 9 mQ 7.981 10.75 141 3.636 18.889 v
Microcut No exceed 1ps and 7Q 5 5 - No microcut v
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Document No.

ISH.CONNECTOR (NORMAL LOCK) Test Report STR-23002

Table 5. List of results: Initial properties (6P)

Measurement Requirements Set | n | Unit Data Judgement
Ave | Max | Min | o Avet3s
Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
Terminal outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Housing outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Connector mating force 34N MAX. 5 5 N 18.82 20.3 18.0 0.88 21.46 %4
Connector unmating force 24N MAX. 5 5 N 16.46 17.2 15.1 0.92 19.22 %4
Direction 1 90N MIN. 5 5 N | 11552 | 119.9 108.3 4.50 102.02 v
Connector Direction 2 90N MIN. 5 5 N | 17994 | 188.3 171.4 6.08 161.70 v
retention force Direction 3 90N MIN. 5 | 5 | N |147.80 | 1523 | 1442 | 291 139.07 v
Direction 4 90N MIN. 5 5 N | 177.26 | 201.4 151.7 18.76 120.98 v
Unlocking force 50N MAX. 5 5 N 19.96 20.3 19.6 0.34 20.98 v
_ . oOMa M (a) Between terminals | 5 5 1,000MQ MIN. v
Insulation resistance (b)::““i,:]e;r;nd " 5 5 1.000MQ MIN, v
No insulation | (a) Between terminals | 5 5 No insulation breakdown v
Withstanding voltage breakdown or e een ; i
errosion \erminal and earth 5 5 No insulation breakdown v
Single pin T=50"C MIN. 5 5 °Cc | 31.82 331 291 1.60 36.62 v
Temperature rise
All pin AT=50"C MIN. 5 5 °Cc | 36.32 39.3 331 254 43.94 v
é Leak current 1mA MAX. 5 5 1uA MAX. v
:é Coplanariy Terminal 0.1mm MAX. 5 5 | mm 0.02mm Max. v
© Hold down 0.1mm MAX. 5 5 | mm 0.06mm Max. v
S Position 1 70N MIN. 5 5 86.20 929 80.1 5.83 68.71 v
(c_i Peg strength Position 2 100N MIN. 5 5 13145 | 1454 120.3 9.51 102.92 v
E Position 3 100N MIN. 5 5 588.62 | 603.7 570.7 12.62 550.76 v
Lead strength 30N MIN. 2 12 N 37.58 42.0 35.1 2.31 30.65 v
Audible click 60dB MIN. 5 5 db | 64.86 66.5 63.1 1.35 60.81 v
Terminal crimp strength 70N MIN. 5 5 N 79.24 80.8 779 1.27 75.43 v
Terminal insertion force 0.5N~3.0N 5 5 N 1.990 2.16 1.80 0.129 |1.603/2.377 v
Terminal removal force 0.5N~3.0N 5 5 N 1915 2.26 1.44 0.255 |1.150/2.680 v
Terminal contact force 3N MIN. 5 5 N 3.58 3.73 3.33 0.15 313 v
a Must not bend Tmm or over 5 5 Omm ( Not bend in the initial position.) v
Terminal bend strength Temninal bending . . o
b 30°MAX 5 5 Terminal bending 10°MAX v
Voltage drop 10mV/A MAX. 5 30 [mV/A| 1.771 2.17 1.17 0.244 2503 v
Dry circuit resistance 10mQ MAX. 5 30 | mQ | 1.842 2.36 1.29 0.220 2.502 %4
Terminal retention force Yt secondary lock 4NN 2 12 N 85.09 %6 804 3.76 381 v
Without secondary lock 20N MIN. 2 12 N 41.40 46.5 38.8 2.55 33.75 v
Terminal to housing insertion force 10N MAX. 2 12 N 2174 2.61 1.54 0.377 3.305 v
Retainer Insertion force 29.4N MAX. 5 5 N 7.89 8.1 7.7 0.12 8.25 v
insertion/removal force | Removal force 5.5N MIN. 51 5 | N | 1113 | 137 | 101 1.51 6.60 v
Housing lock strength without terminals 49N MIN. 5 5 N | 10168 | 1029 100.5 0.97 98.77 v
Sn whisker 125um MAX. 5 5 No whisker %4
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ISH.CONNECTOR (NORMAL LOCK) Test Report

Document No.

STR-23002

1
Table 6. List of results: Properties after endurance tests — I (6P)

Dat:
Item Measurement Requirements Set n Unit a. 2 Judgement
Ave Max Min g Avex3s
After 5 repeat 34N MAX. 5 5 N 19.58 20.6 18.8 0.76 21.86 v
Connector mating force
After test 34N MAX. 5 5 N 15.80 174 14.7 1.04 18.92 v
Repeated After 5 repeat 24N MAX. 5 5 N 19.67 20.9 18.8 0.87 22.28 v
. N Connector unmating force
inserfon/removal After test 24N MAX. 5 5 N | 1244 12.9 11.9 0.36 1352 v
Initial 10mV/A MAX. 5 30 | mviA [ 1.926 2.70 1.32 0.401 3.129 v
Voltage drop
After test 20mVIA MAX. 5 30 | mva| 1.801 3.16 1.28 0.381 2.944 v
Connector mating force 29N MAX. 5 5 N 19.78 225 1741 218 26.32 v
Resistance Connector unmating force 24N MAX. 5 5 N 16.62 184 154 1.22 20.28 v
forcedmating Inital 10mV/A MAX. 5 30 | mvA | 2.094 3.40 143 0460 | 2474 v
Voltage drop
After test 20mV/A MAX. 5 30 | mvA [ 2121 3.52 1.52 0.396 3.309 v
Fretting corrosion |  Dry circuit resistance Monitor dry lcircuit 20mQMAX. 5 5 mQ See Graph 1 on Sheet 25 v
resistance during test.
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 115.62 118.4 113.8 1.85 110.07 v
Terminal crimp strength 70N MIN. 5 5 N 79.04 80.6 76.9 1.68 74.00 v
Thermal a going Initial 10mQ MAX. 5 30 mQ 2.071 2.90 1.30 0.301 2974 v
Dry circuit resistance
After test 20mQ MAX. 5 30 mQ 2.706 4.84 1.41 0.573 4425 v
With secondary lock 49N MIN. 2 12 N 82.57 85.1 784 248 7513 v
Terminal retention force
Without secondary lock 20N MIN. 2 12 N 43.95 473 40.8 2.23 37.26 v
Housing lock strength without terminals 49N MIN. 5 5 N 110.06 1121 108.6 1.33 106.07 v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Initial 10mQ MAX. 5 30 mQ 2.115 2.57 1.86 0.187 2.676 v
Dry circuit resista
L°W:g";i‘r’]’ga“’e aredtessanee After fest 20mQ MAX. 5 0 | ma | 2.165 278 1.75 0.241 2.888 v
With secondary lock 49N MIN. 2 12 N 82.26 84.2 69.1 4.68 68.22 v
Terminal retention force
Without secondary lock 20N MIN. 2 12 N 43.52 493 40.8 2.64 35.60 v
Housing lock strength without terminals 49N MIN. 5 5 N 112.94 1144 110.8 157 108.23 v
Housing appearance No detimental deformation 5 5 No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 110.88 111.2 110.3 0.36 109.80 v
Terminal crimp strength 70N MIN. 5 5 N 78.21 80.3 771 1.24 74.49 v
Thermal shock
Initial 10mQ MAX. 5 30 mQ 2943 3.83 1.89 0.832 5.439 v
Dry circuit resistance
After test 20mQ MAX. 5 30 mQ 2874 3.77 2.16 0.412 4110 v
With secondary lock 49N MIN. 2 12 N 82.54 845 81.7 0.84 80.02 v
Terminal retention force
Without secondary lock 20N MIN. 2 12 N 44 .02 48.8 41.0 242 36.76 v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
(a) Between terminals 5 5 1 ,OOOMQ MIN. v
Insulation resistance 100MQ MIN. Y™
)Between o | 5 | S 1,000MQ MIN. v
Temperature No insulation (a) Between terminals | 5 5 No insulation breakdown v
Jhumidity Withstanding voltage breakdown or Y™
eycle errosion ( )‘e:“ine;:n o earth 5 5 No insulation breakdown v
Leak current 1mA MAX. 5 5 1pA MAX. v
Initial 10mQ MAX. 5 30 mQ 1.967 2.46 1.46 0.242 2.693 v
Dry circuit resistance
After test 20mQ MAX. 5 30 mQ 2.282 3.31 1.67 0.409 3.509 v
With secondary lock 49N MIN. 2 12 N 85.40 86.2 84.9 0.52 83.84 v
Terminal retention force
Without secondary lock 20N MIN. 2 12 N 4237 448 39.2 2.27 35.55 v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Connector retention force Direction 1 100N MIN. 5 5 N 116.00 | 118.9 | 112.9 | 214 | 109.59 v
(a) Between terminals 5 5 1 ,OOOMQ MIN. v
Insulation resistance 100MQ MIN.
Resistance (b) Between 5 5 1,000MQ MIN v
to humidity terminal and earth ’ :
Noinsulaon | (a) Between terminals | 5 5 No insulation breakdown v
Withstanding voltage breakdown or Y
errosion (b) Between 5 5 No insulation breakdown v
terminal and earth
Leak current 1mA MAX. 5 5 1pA MAX. v
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Document No.

ISH.CONNECTOR (NORMAL LOCK) Test Report STR-23002

Table 7. List of results: Properties after endurance tests —II (6P)

Data
ltem Measurement Requirements Set n Unit Judgement
Avg. Max. Min. S Avg.%3s
o Initial 10mQ MAX. 5 30 mQ 1.879 2.16 1.31 0.218 2533 V4
Drycircuit resistance
Resistance After test 20mQ MAX. 5 30 mQ 1.969 2.36 1.66 0.163 2458 v
to humidity ) ! With secondary lock 49N MIN. 2 12 84.48 854 834 0.55 82.83 v
Terminal retention force
Without secondary lock 20N MIN. 2 12 40.78 419 39.7 073 38.59 V4
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Resistance to Feeling (insertionfremoval) No discomfort 5 5 No discomfort V4
abrasion Initial 10mVAMAX. 5 30 | mVA| 1651 219 1.26 0.317 2602 v
\oltage drop
After test 20mV/AMAX. 5 30 | mVA| 1628 227 1.32 0.224 2.300 v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 No discomfort V4
Corrosion gas Terminal crimp strength 70N MIN. 5 5 N 81.32 844 79.9 1.98 75.38 v
Initial 10mVAMAX. 5 30 | mVA| 1727 2.00 145 0.152 2183 v
\oltage drop
After test 20mVAMAX. 5 30 | mVA| 2743 410 1.85 0.640 4663 V4
Resistance to Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
stress corrosion Terminal crimp strength 70N MIN. 5 5 N | 8332 | 845 819 | 114 | 7990 v
Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
(a) Between terminals | 5 5 1,000MQ MIN. v
Insulation resistance 100MQ MIN. e
(6) Between 5 5 1,000MQMIN. v
terminal and earth
Conden sation Noinsulation | () Beween termindls | 5 5 No insulation breakdown v
Withstanding voltage breakdown or o) Between
errosion eminal and earh 5 5 No insulation breakdown v
Leak current TmAMAX. 5 5 1pAMAX. v
o Initial 10mQ MAX. 5 30 mQ 2236 27 1.62 0.314 3.178 v
Drycircuit resistance
After test 20mQ MAX. 5 30 mQ 2.385 351 1.79 0.397 3576 v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Leak current 1mAMAX. 5 5 1HAMAX. v 4
(a) Between terminals | 5 5 1,000MQ MIN. v
250h 100MQ MIN. B
(b) Between 5 5 1,000MQ MIN. v
terminal and earth
(a) Between terminals | 5 5 1,000MQ MIN. v
500h 100MQ MIN. T Been
Dump heat cycle ) 5 5 1,000MQ MIN. v 4
P ¥ Insulation resistance ferminal and earth
(a) Between terminals | 5 5 1,000MQ MIN. v
750h 100MQ MIN. B
{b) Between 5 | 5 1,000MQ M. v
terminal and earth
(a) Between terminals | 5 5 1,000MQ MIN. v
1000h 100MQ MIN. e
(6 Between 5 | 5 1,000MQ MIN. v
terminal and earth
Migration No migration 5 5 No migration v
Temperature rise T=50°C MAX. 5 5 °Cc 36.32 393 331 2.54 43.94 v
Current cycle Voltage d Initial 10mVAMAX. 5 30 | mVA| 1927 225 154 0.170 2437 V4
oltage dro
¢ P After test 20mV/AMAX. 5 30 | mVA| 2093 281 154 0.289 2.960 v
Initial 10mVAMAX. 5 30 | mVA| 1999 3.12 1.37 0415 3.244 v
\oltage drop
Shock After test 20mV/AMAX. 5 30 | mVA| 2046 3.26 147 0412 3.282 v
Microcut 1usMIN.7QMAX. 5 5 No microcut v
Temperature rise T=50°C MAX. 5 5 °Cc 35.90 406 328 3.52 46.46 v
Initial 10mVAMAX. 5 30 | mVA| 2141 249 154 0.193 2.720 V4
\oltage drop
Vibra After test 20mV/AMAX. 5 30 | mVA| 2980 593 212 0.983 5.929 V4
ibration
o Initial 10mQ MAX. 5 30 mQ 2.380 320 1.71 0.287 3241 v
Drycircuit resistance
After test 20mQ MAX. 5 30 mQ 2516 3.95 1.90 0.550 4.166 v
Microcut No exceed 1ps and 7Q 5 5 No microcut v 4
Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
i ) Housing appearance No detrimental deformation 5 5 No detrimental deformation v
\fbra“"tw'm Terminal contactforce INMIN. 5 | 5 | N | 3410 | 350 330 | 0090 | 3.140 v
emperature
P o Initial 10mQ MAX. 3 18 mQ 2.067 251 1.71 0.197 2.658 v
change Drycircuit resistance
After test 20mQ MAX. 3 18 mQ 6.230 11.68 2.70 1.879 11.87 v
Microcut No exceed 1ps and 7Q 5 5 No microcut v
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ISH.CONNECTOR (NORMAL LOCK) Test Report

1
Table 8. List of results: Initial properties (12P)

Document No.

STR-23002

Data
Measurement Requirements Set n Unit Judgement
ae | Max | Mn | o Ave+3s
Terminal appearance No detrimental deformation 5 5 No detrimental deformation v
Terminal outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Housing appearance No detrimental deformation 5 5 No detrimental deformation v
Housing outer dimension Satisfy drawing dimension 5 5 Satisfies drawing dimension v
Feeling (insertion/removal) No discomfort 5 5 No discomfort v
Connector mating force 58N MAX. 5 5 N 40.26 42.2 38.6 1.79 45.63 v
Connector unmating force 48N MAX. 5 5 N 33.02 354 319 1.41 37.25 v
Direction 1 90N MIN. 5 5 N | 137.90 | 141.3 135.3 2.16 13142 v
Connector Direction 2 90N MIN. 5 5 N | 208.80 | 2222 200.7 8.70 182.70 v
retention force Direction 3 90N MIN. 5 | 5 | N |18248 | 1896 | 1710 | 744 160.16 v
Direction 4 90N MIN. 5 5 N | 289.36 | 335.0 260.1 29.03 202.27 v
Unlocking force 50N MAX. 5 5 N 20.34 214 19.0 0.93 23.13 4
(a) Between terminals 5 5 1,000MQ MIN. v
Insulation resistance 100MQ MIN.
(b) Betwe
te;ini?l;nd earth 5 5 1’000MQ MIN. v
No insulation | (a) Between terminals | 5 5 No insulation breakdown v
Withstanding voltage breakdown or ) Botween - -
errosion terminal and earh 5 5 No insulation breakdown v
Single pin T=50°C MIN. 5 5 °Cc | 40.22 412 38.5 1.31 4415 4
Temperature rise
All pin AT=50°C MIN. 5 5 °C | 4454 47.0 437 140 48.74 v
_(_é Leak current 1mA MAX. 5 5 1uA MAX. v
2 Terminal 0.1mm MAX. 5 5 | mm 0.04mm Max. v
2 Coplanarity
S Hold down 0.1mm MAX. 51 5 | mm 0.05mm Max. v
_‘:“ Position 1 70N MIN. 5 5 156.01 161.2 1514 447 142.60 v
% Peg strength Position 2 100N MIN. 5 5 187.65 | 192.1 181.5 4.75 173.40 v
:'E Position 3 100N MIN. 5 5 785.72 | 809.8 756.3 19.35 727.67 v
Lead strength 30N MIN. 4 48 | N 37.71 411 355 1.78 32.37 4
Audible click 60dB MIN. 5 5 | do | 69.28 721 67.1 245 61.93 v
Terminal crimp strength 70N MIN. 5 5 N 79.24 80.8 77.9 1.27 75.43 v
Terminal insertion force 0.5N~3.0N 5 5 N 1.990 2.16 1.80 0.129 |[1.603/2.377 4
Terminal removal force 0.5N~3.0N 5 5 N 1.915 226 1.44 0.255 |[1.150/2.680 v
Terminal contact force 3N MIN. 5 5 N 3.58 3.73 3.33 0.15 3.13 v
a Must not bend 1mm or over 5 5 Omm ( Not bend in the initial position.) v
Terminal bend strength Terminal bending
i i . . °
b 30°MAX 5 5 Terminal bending 10°MAX v
Voltage drop 10mV/A MAX. 5 60 |mV/A| 2.421 3.63 1.16 0.470 3.831 v
Dry circuit resistance 10mQ MAX. 5 60 | mQ | 1.600 2.37 1.07 0.348 2.644 v
With secondary lock 49N MIN. 2 24 | N 84.43 85.2 82.8 0.63 82.54 v
Terminal retention force
Without secondary lock 20N MIN. 2 24 N 40.47 448 37.0 2.05 34.32 v
Terminal to housing insertion force 10N MAX. 2 24 N 2.63 3.1 2.3 0.28 347 v
Retainer Insertion force 29.4N MAX. 5 5 N 12.90 14.0 105 1.38 17.04 %4
insertion/removal force | - Removal force 5.5N MIN. 5 | 5 | N | 1381 | 157 124 1.28 9.97 v
Housing lock strength without terminals 49N MIN. 5 5 N | 107.32 | 1084 106.3 1.02 104.26 v
Sn whisker 125um MAX. 5 5 No whisker v
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ISH.CONNECTOR (NORMAL LOCK) Test Report

Document No.

STR-23002

1
Table 9. List of results: Properties after endurance tests — 1 (12P)

Data
Item Measurement Requirements Set n Unit v Viax Wi 5 Averds Judgement
Afer 5 repeat 58N MAX. 5 5 N 33.87 34.6 31.9 1.09 37.14 v
Connector mating force
After test 58N MAX. 5 5 N 35.38 36.5 34.1 0.92 38.14 (4
Repeated After 5 repeat 48N MAX. 5 5 N 35.60 37.2 324 1.95 41.45 v
. N Connector unmating force
insertion/removal After test 48N MAX. 5 5 N | 28.08 29.1 26.0 1.24 31.80 v
Initial 10mV/A MAX. 5 60 | mV/IA| 2442 2.96 1.87 0.317 3.393 (4
Voltage drop
After test 20mV/A MAX. 5 60 [mV/A| 2675 451 1.89 0.641 4.598 (4
Connector mating force 50N MAX. 5 5 N 30.10 337 28.7 2.10 36.40 v
Resistance Connector unmating force 45N MAX. 5 5 N 30.62 31.9 28.5 1.57 35.33 v
forcedmating Inial 10mV/A MAX. 5 | 60 |mVviA| 1604 276 110 | 0395 | 2789 v
Voltage drop
After test 20mV/A MAX. 5 60 [mV/A| 1.730 3.04 1.21 0.515 3.275 (4
Fretting corrosion |  Dry circuit resistance Monrtor dy 'C|rcun 20mQMAX. 5 5 mQ See Graph 1 on Sheet 25 v
resistance during test.
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (inserton/removal) No discomfort 5 5 No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 130.23 131.7 128.3 1.37 126.12 v
Terminal crimp strength 70N MIN. 5 5 N 79.41 81.5 78.0 1.29 75.54 v
Thermal a going Initial 10mQ MAX. 5 60 mQ 2491 2.89 215 0.198 3.085 v
Dry circuit resistance
After test 20mQ MAX. 5 60 mQ 3.263 6.35 1.95 0.817 5.714 v
With secondary lock 49N MIN. 2 24 N 81.46 83.8 75.0 2.30 74.56 v
Terminal retention force
Without secondary lock 20N MIN. 2 24 N 42.18 46.1 394 2.08 35.94 v
Housing lock strength without terminals 49N MIN. 5 5 N 114.24 116.1 113.5 1.07 111.03 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (inserton/removal) No discomfort 5 5 - No discomfort v
Initial 10mQ MAX. 5 60 mQ 2.363 3.07 1.78 0.305 3.278 v
Dry circuit resistance
Lng’gE{:‘“'e Afer test 20mQ MAX. 5 | 60 | mo | 2364 343 1.51 0470 | 3.774 v
With secondary lock 49N MIN. 2 24 N 83.42 84.4 79.2 1.44 79.10 v
Terminal retention force
Without secondary lock 20N MIN. 2 24 N 43.85 49.4 40.1 3.06 34.67 v
Housing lock strength without terminals 49N MIN. 5 5 N 115.18 117.0 112.8 1.81 109.75 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (inserton/removal) No discomfort 5 5 - No discomfort v
Connector retention force Direction 1 100N MIN. 5 5 N 125.34 128.1 123.7 1.69 120.27 v
Terminal crimp strength 70N MIN. 5 5 N 77.81 79.8 75.0 1.40 73.61 v
Thermal shock
Initial 10mQ MAX. 5 60 mQ 2777 3.70 1.84 0.745 5.012 (4
Dry circuit resistance
After test 20mQ MAX. 5 60 mQ 3.033 4.27 2.05 0.534 4.635 (4
With secondary lock 49N MIN. 2 24 82.21 84.1 79.7 1.08 78.97 v
Terminal retention force
Without secondary lock 20N MIN. 2 24 43.11 48.4 404 2.60 35.31 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
(a) Between terminals 5 5 - 1,000MQ MIN. v
Insulation resistance 100MQ MIN.
(b) Between
terminal and earth 5 5 - 1,000MQ MIN. v
Temperature Withstandi \ gz;z;zﬁ:m (a) Between terminals | 5 5 - No insulation breakdown v
Jhumidi standing voltage
l;«:lllelty errosion (b)‘:::ﬁ]e;znd carth 5 5 - No insulation breakdown v
Leak current 1mA MAX. 5 5 - 1uA MAX. v
Initial 10mQ MAX. 5 60 mQ 2.230 2.61 1.69 0.206 2.848 v
Dry circuit resistance
After test 20mQ MAX. 5 60 mQ 2.375 2.99 1.70 0.324 3.347 v
With secondary lock 49N MIN. 2 24 N 85.30 86.1 83.6 0.66 83.32 v
Terminal retention force
Without secondary lock 20N MIN. 2 24 N 41.92 44.8 404 1.27 38.11 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Connector retention force Direction 1 100N MIN. 5 5 N 133.18 | 140.8 | 126.0 | 5.92 | 115.42 v
B) Between termina| 5 5 - 1,000MQ MIN. v
Insulation resistance 100MQ MIN.
Resisance (b) Between 5 | 5 | - 1,000MQ MIN. v
1o humidity terminal and !
No insulation  h) Between termina| 5 5 - No insulation breakdown v
Withstanding voltage breakdown or D) Bet
errosion (b) Bel ween 5 5 - No insulation breakdown v
terminal and
Leak current 1mA MAX. 5 5 - 1pA MAX. v
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ISH.CONNECTOR (NORMAL LOCK) Test Report STR-23002

Table 10. List of results: Properties after endurance tests —II (12P)

Data
ltem Measurement Requirements Set n Unit - Judgement
Avg. Max. Min. s Avg.+3s
o Initial 10mQ MAX. 5 60 mQ 2113 2173 117 0.367 3214 v
Drycircuitresistance
Resistance After test 20mQ MAX. 5 60 mQ 2.207 3.11 154 0.343 3.236 4
to humidity ) ! With secondary lock 49N MIN. 2 24 N 83.16 84.6 78.1 222 76.50 v
Terminal retention force
Without secondary lock| 20N MIN. 2 24 N 41.02 423 39.9 0.83 38.53 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Resistance to Feeling (insertionfremoval) No discomfort 5 5 - No discomfort v
abrasion Initial 10mVAMAX. 5 60 | mVA| 1335 201 1.10 0.240 2.055 v
Voltage drop
After test 20mV/AMAX. 5 60 | mVAA| 1607 216 125 0.218 2.261 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Corrosion gas Terminal crimp strength 70N MIN. 5 5 N 81.56 837 76.2 225 74.81 v
Initial 10mVAMAX. 5 60 | mVA| 2625 3.66 1.75 0497 4116 v
Voltage drop
After test 20mV/AMAX. 5 60 | mVAA[ 4195 729 2.18 1.315 8.140 v
Resistance to Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
stress corrosion Terminal crimp strength 70N MIN. 5 5 N 83.51 | 845 82.1 0.94 | 80.69 v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
() Between terminals 5 5 - 1,000MQ MIN. v
Insulation resistance 100MQ MIN. S Eew
() Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
Conden sation Noinsulation | ) Betweenterminals | 5 5 - No insulation breakdown v
Withstanding voltage breakdown or ) Between - -
errosion ©eminel and eatth 5 5 - No insulation breakdown v
Leak current TmAMAX. 5 5 - 1TUAMAX. v
o Initial 10mQ MAX. 5 60 mQ 2485 313 1.86 0.320 3445 v
Drycircuit resistance
After test 20mQ MAX. 5 60 mQ 2.710 481 113 0.946 5.548 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Leak current TmAMAX. 5 5 - 1pAMAX. v
(a) Between terminals | 5 5 - 1,000MQ MIN. v
250h 100MQ MIN. YT
(0)Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
() Between terminals 5 5 - 1,000MQ MIN. v
500h 100MQ MIN. e
Dump heat cycle 5 5 - 1,000MQ MIN. v
P ¥ Insulation resistance teminal and earth
(a) Between terminals | 5 5 - 1,000MQ MIN. v
750h 100MQ MIN. YT
(6) Between 5 | 5 | - 1,000MQ MIN. v
terminal and earth
() Between terminals 5 5 - 1,000MQ MIN. v
1000h 100MQ MIN. TBe
(b) Between 5 | 5 | - 1,000MQMIN. v
terminal and earth
Migration No migration 5 5 - No migration v
Temperature rise T=50°C MAX. 5 5 °c 44.34 450 437 1.38 4848 4
Currentcycle Voltage d Initial 10mVAMAX. 5 60 | mVA[ 2173 254 174 0.174 2.695 v
foltage dro
o P After test 20mV/AMAX. 5 60 | mVAA|[ 2230 3.04 1.71 0.277 3.061 v
Initial 10mV/AMAX. 5 60 | mVIA| 1827 242 114 0.331 2.820 v
Voltage drop
Shock After test 20mV/AMAX. 5 60 | mVA [ 1.982 266 112 0.335 2.987 v
Microcut 1usMIN.7QMAX. 5 5 - No microcut 4
Temperature rise T=50°C MAX. 5 5 °c 36.64 376 353 0.92 39.40 4
Initial 10mVAMAX. 5 60 | mVA| 2148 261 153 0.273 2.967 v
Voltage drop
Vibrali After test 20mV/AMAX. 5 60 | mVA| 2731 373 1.85 0.361 3814 v
ibration
o Initial 10mQ MAX. 5 60 mQ 2.047 285 124 0.377 3.178 v
Drycircuitresistance
After test 20mQ MAX. 5 60 mQ 2416 314 165 0.292 3292 v
Microcut No exceed 1ps and 7Q 5 5 - No microcut v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
. Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
\fbra""”tw'm Terminal contact force 3NMIN. 5 | 5 | N | 339 350 330 | 0080 | 3450 v
temperature
P o Initial 10mQ MAX. 3 36 mQ 2400 3.05 191 0.330 3.390 v
change Drycircuit resistance
After test 20mQ MAX. 3 36 mQ 6.837 12.78 213 2270 13.65 v
Microcut No exceed 1ps and 7Q 5 5 - No microcut v
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Table 11. Initial performances test method - I

Test Item Procedure
Initial characteristics Test Method Visual(e.g. magnifier) and tactile verification.
Terminal outer dimension Measure dimensions using caliper, micrometer, projector.
Housing appearance Visual(e.g. magnifier) and tactile verification.
Housing outer dimension Measure dimensions using caliper, micrometer, projector.
Feelinng (insertion/removal) Verification of feeling by insertion/removal of connector and single terminal.

Measure the force required to mate female and male connectors together at a uniform

Connector mating force rate of 100 mm/min. (terminals must be fully populated)

Measure the force required to pull the connectors apart at a rate of 100 mm/min.

Connector unmating Force with the locking feature disengaged.

Measure the maximum force to pull out female connector from mated state(Figure below).
Pull in four directions at a speed of 50mm/min. (terminals must be fully populated)

Connector Retention Force

Unlocking force Measure the force required to disengage the lock.

Supply DC500V insulation resistance between (a) terminals (b) terminal and

Insulation resistance
earth on mated connectors.

Supply AC1000V between (a) terminals (b) terminal and
Insulation resistance ground on mated connectors for 1minute.
Same connection as for insulation resistance test
Supply current to mated connectors, measure the temperature rise at crimp area,
when temperature is saturated. Female connector wire length: 300mm

=Single pole: 7A to 1 terminal

= All poles : Connect all poles and apply the current that is calculated by

7A multiplied bythe coefficient in Table below.

Pole Coefficient
Temperature rise - -
2~3 0.75
4~5 0.6
6~8 0.55
9~12 05
13~20 0.4
21~30 0.3
>30 0.2
Leak current Supply 16+£0.1V to mated connector terminals. Measure maximum leak current.
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Table 12. Initial performances test method - II

Test Item

Procedure

Coplanarity

Measure coplanarity of male connector lead and peg at initial and 5 points specified in
Figure below during the reflow.

Peak temorature
260°C +5°C(Peak)
Point D
[~280 Z (220+ 10°C)

Point B 22%¢
Point E
After cooling

(220+ 10°C)
°C
60sec. Max.

[~ 200

Connector Temprature [s]

I 90+30sec.
I |

[~ 100

Reflow Time [s]

|Point A(Initial) |

Peg strength

Mate a wired female connector to the soldered male connector, and pull the wire at
a rate of 100mm/min. Measure the force when the peg comes out from the PCB.
If mating portion has some breakage, it is needed to reinforce them.
Fix the connector in the following 3 positions, and pull towards the arrowed direction.

Postion 3

Lead strength

Using a hook, pull a lead which is soldered onto the male connector, at the
rate of 10mm/min at 45°, measure the force when lead comes off the PCB
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Table 13. Initial performances test method -III

Test Item Procedure

Horizontally insert fully populated female connector to male connector which
is soldered onto PCB.
Measure by the sound with sound level meter, and analyze the frequency analyzer (FFT).
Measurement range:10kHz~20kHz
Background noise: SkHz MIN, Peak: 50dB MAX
Measurement must be done in a room.
Keep the position of the connector lock 600mm away from sound level meter.
Fix PCB and measure the lock sound without any touches.

Audible click

Crimp wire of 100mm approx. to female terminal and pull at the speed of
Terminal crimp strength 50-100mm/min. Measure the force required to break the wire or pull out of
the crimp portion. Do not used insulation barrel

Measure the force to insert female terminal into fixed male connector at

Terminal insertion force a speed of 100 mm/min.

Measure the force to pull out female terminal from male connector at

Terminal removal force a speed of 100 mm/min.

Calculate female and male terminal contact force.

Measure female terminal spring displacement-force characteristics, and calculate
contact force from displacement upon male terminal insertion.

(accuracy 0.01lmm MAX)

Terminal contact force

(a) Push male terminals in mating direction from housing entrance at speed of
50mm/min with the load (maximum of connector insertion force).

Terminal bend strength (b) Remove housing walls around male terminals. Push terminals at speed of
50mm/min in the direction perpendicular to mating axes (4 directions: up, down,
left, right)with force of 3N.

Open: 12V, Short circuit: 1A

Measure the difference between male connector lead and temp. measurement point when
temperature reached saturation at 75Smm from female terminal crimp.

Then, subtract voltage drop of wires and male connector lead

Wire resistance: 3.77m€/75mm (20°C) or actual measurement.

75+3mm Riac:
Voltage drop B“'E‘
é‘. = A
= - "
C |F A
R
{a)
%

Open: 20£5mV, Short circuit: 10+£0.5mA

Subtract resistance of point 75mm from female terminal crimp and male connector lead.
Then, subtract resistance of wires and male connector lead

Wire resistance: 3.77m€/75mm (20°C) or actual measurement.

Dry circuit resistance

Microcut monitoring Measure dry circuit resistance.
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Table 14. Initial performances test method -IV

Test Item Procedure

Measure the force to pull out female terminal from female connector

Terminal retention force . . . . .
housing at a speed of 100mm/min. Test with and without retainer.

Measure the force to fully insert female terminal into female connector

Terminal to housing insertion force housing at a speed of 100mm/min.

Fully populate female connector housing. Measure the force required to insert and remove

Retainer/hinge insertion/removal force the retainer/hinge at speed of 100mm/min.

Measure the maximum force to pull out unpopulated female connector

Housing lock strength without terminals housing from mated status at a speed of 100mm/min.

Check the surface of connector's metal portions(terminals, lead) with microscope, etc.
Sn whisker to find Sn whisker. Use microscope with magnification of X100 MIN.
Check closely not to lose sight of whisker with different magnifications.
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Table 15. Environmental performances test method - I

Test item

Procedure

Repeated msertion/removal

Measure the force required to insert/remove populated female connector into/from fixed
male connector at speed of 100mm/min. Repeat 10 times. Lock must be disengaged.

Resistance to forced mating
(with 98N in 4 directions)

Insert populated female connector into male connector. Apply force of 98N from 4
directions perpendicular to insertion axes.

Apply force twice per direction. Repeat 10 times.

Female connector insertion depths: 1)depth at which terminals start to touch and
2) depth of maximum insertion.

Fretting corrosion

Insert female terminals into male connector and subject them to micro motion.
Frictional distance: 0.23mm, Cycle time: 1-2 Hz, No. of cycles: 5,000
Monitor dry circuit resistance during test.

Thermal aging

Place mated connectors in thermal chamber at 125+3°C for 120h.

Remove the connectors from the chamber and leave it to ambient temperature to recover.

Low temperature aging

Place mated connector in thermal chamber at —40+3°C for 120h.
Repeat insert/remove for 5 times immediately after removing from the chamber,
then leave to recover to ambient temperature.

Thermal shock

Place mated connectors in thermal chamber and subject them to heat /cold cycle
(100+3°C/-40+3°C). No of cycles: 3000

Duration (0.5h) may be shortened if sample's temperature reaches test temperature
requirement early.

Monitor resistance during test, open circuit 20+5mV, short circuit 10+£0.5mA

100°C Transit time
Smin Min.
Room temperature
-40°C
x, 0sh / 0.5h
1 cycle

Temperature/humidity cycle

Place mated connectors in climatic chamber and subject them to the cycle pattern
specified in Figure below. Duration 24h, No. of cycles: 10, Temperature: 85+3°C.

(95~99)% |

Do not control Relative humidity

Relative humidity(%]
8

‘Temperature['C]

f(zazs)‘c

0 2 4 6 8 10 2

as 1eycle 17 19 205 225

17 119
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Table 16. Environmental performances test method - II

Test item Procedure

Place mated connectors in climatic chamber and subject them to
Resistance to humidity 60°C+5°C, 90~95%RH for 96h.
Hang connectors to prevent any dews developing on the connectors.

Suspend mated connectors in the chamber and spray dust for 10s every 15 min.
Insert/remove connectors every other cycle.

Resistance to abrasion No. of cycles: 8

Chamber length must be 900-1200mm. Use approx. 1.5kg of dust particles of
Kanto Loam layer or Portland cement (JIS R5210).

Place male and female connectors (not mated) in 25+5ppm, 40+2°C,

Corrosion gas 90-95%RH, SO2 gas for 96h.

Degrease female terminals, cleanse with 10%H2S04, rinse under water and dry.
Submerge in solution of free ammonia 6N, copper 10.2¢g/L for 3h, then remove.
Resistance to stress corrosion Making test solution:

Mix, ammonia (28% ~30%): Purified water = 1:1.6, to make 6N ammonia water.
Mix copper powder (10.2g) with 6N ammonia solution (1L).

Place mated connectors in climatic chamber and subject them to the following cycle.
1 cycle: 1h at -30+3°C, then 1h at 25+3°C and 90+5%RH
No. of cycles: 48

25+3°C
90 5%RH
Condensation
-30+3C —
1h 1h
1cycle
Place mated connectors in the chamber and apply current for 1000h at 85+3°C,
Dump heat cycle

85+5%RH. Measure the leak current during the test.

Place the mated connectors in thermal chamber at 70°C+3°C. Energize 1.5mm
terminals and 0.5mm terminals in series, and apply the current value

(1.5mm terminal : 7A , 0.5mm terminal : 3A) for 45min, then break for 15min.
No. of cycles: 300.

Current cycle

Fix mated connectors and subject to impact.

Use impact according to Figure below sinusoidal half-wave.

Duration D=6ms, Peak acceleration A=981m/s2

Directions: 6 directions (top, down, left, right, front back), 3 shocks each direction
Connect all terminals in direct circuit.

Monitor resistance during test, open circuit 20+5mV, short circuit 10+£0.5mA.

Integral time
150

Shock

207, [

6D=Ty

Fixing method Sinusoidal half-wave
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Table 17. Environmental performances test method -1II

Test item Procedure

Fix mated connectors in same way as the shock test on

fixture and subject them to vibration.

©Vibration condition

+ Direction: 3 (front-back, left-right, top-bottom)

- Acceleration: 66.6m/s2,

- Duration: 2h(front-back, left-right), 4h(top-bottom)

*Frequency: 10-50Hz

-Sweep time: 8min (per sweep)

Energize all terminals in series with, open 13+1/0V, short circuit 10+0.5mA,
continuously during test.

Vibration

Fix mated connectors in same way as the shock test on
fixture and subject them to vibration at 100+3°C.
©Vibration condition
+ Acceleration: 59.8m/s2
«Frequency: 20-200Hz
Vibration with temperature change +Sweep time: 3min (per sweep)
Apply the current value(1.5mm terminal : 4.5A , 0.5mm terminal : 2A) for 45min,
break for 15min. No. of cycles: 300
Repeat in other directions.
Monitor resistance during current supply.
After test, carry out vibration test on 3 axes, each for 1h. Check for any microcuts.
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