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1. Purpose 
To evaluate performance of ISH Connector. 

 
2. Specimen 

Items shown in Table 1 were evaluated. 
 

Table 1. List of samples 

 
 
 

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. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

MALE ASS'Y FEMALE HOUSING RETAINER FEMALE TERMINAL

3P NORMAL - V0111-003E-01 V0113-91003-01 - Initial properties：Sheet 3
Durability test：Sheet 4～5

NORMAL A V0114-006E-01 V0116-91006-02

NORMAL B V0114-006E-11 V0116-91006-12

NORMAL A V0114-012E-01 V0116-91012-01
V0116-91012-02

NORMAL B V0114-012E-11 V0116-91012-11

Pole LOCK KEY CODING
PARTS No.

Test result

6P V0116-92006-02 Initial properties：Sheet 6
Durability test：Sheet 7～8

V0116-92012-0112P

VT009-01

Initial properties：Sheet 9
Durability test：Sheet 10～11
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Table 2. List of results: Initial properties (3P)  

 
 
 
 
 
 
 
 

Ave Max Min s Ave±3s
5 5 -

5 5 -

5 5 -

5 5 -

5 5 -

5 5 N 11.86 12.2 11.3 0.34 12.88
5 5 N 7.78 8.5 7.0 0.64 9.70

 Direction 1 5 5 N 109.36 109.9 108.4 0.67 107.35
 Direction 2 5 5 N 172.88 179.0 166.9 5.67 155.87
 Direction 3 5 5 N 119.36 127.2 110.8 7.07 98.15
 Direction 4 5 5 N 127.86 137.0 116.2 8.48 102.42

5 5 N 18.70 19.1 18.2 0.36 19.78
(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth 5 5 -

Single pin 5 5 ℃ 37.08 39.1 35.1 1.63 41.97
All pin 5 5 ℃ 41.68 44.6 39.6 1.81 47.11

5 5 -

Terminal 5 5 mm

Hold down 5 5 mm

Position 1 5 5 N 97.85 107.8 88.4 7.34 75.83
Position 2 5 5 N 168.15 169.5 167.4 0.85 165.60
Position 3 5 5 N 411.15 458.5 361.0 39.27 293.34

5 15 N 38.64 41.8 35.8 2.18 32.10
5 5 db 66.62 67.5 64.9 1.00 63.62
5 5 N 79.24 80.8 77.9 1.27 75.43
5 5 N 1.990 2.16 1.80 0.129 1.603/2.377
5 5 N 1.915 2.26 1.44 0.255 1.150/2.680
5 5 N 3.580 3.73 3.33 0.150 3.130

a 5 5 -

b 5 5 -

5 15 mV/A 1.618 1.98 1.08 0.335 2.623
5 15 mΩ 2.140 2.32 1.88 0.116 2.488

With secondary lock 2 6 N 83.88 85.4 80.7 1.71 78.75
Without secondary lock 2 6 N 43.12 45.2 40.8 1.41 38.89

2 6 N 1.618 1.98 1.08 0.335 2.623
Insertion force 5 5 N 17.34 18.1 16.4 0.63 19.24
Removal force 5 5 N 23.84 26.8 19.8 2.91 15.11

5 5 N 98.86 102.6 94.5 3.72 87.70
5 5 -

0.04mm Max.

0.02mm Max.

0.5N～3.0NTerminal removal force

0.5N～3.0NTerminal insertion force

Sn whisker 125μm MAX. No whisker ✔

Retainer
insertion/removal force

29.4N MAX. ✔

5.5N MIN. ✔

Housing lock strength  without terminals 49N MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Terminal to housing insertion force 10N MAX. ✔

Voltage drop 10mV/A MAX. ✔

Dry circuit resistance 10mΩ MAX. ✔

Terminal bend strength
Must not bend 1mm or over 0mm ( Not bend in the initial position.) ✔

Terminal bending
30°MAX Terminal bending 10°MAX ✔

✔

Terminal contact force 3N MIN. ✔

✔

Terminal crimp strength 70N MIN. ✔

100N MIN. ✔

Lead strength 30N MIN. ✔

Audible click 60dB MIN. ✔

Coplanarity
0.1mm MAX. ✔

0.1mm MAX. ✔

Peg strength

70N MIN. ✔

100N MIN. ✔

Temperature rise
⊿T=50℃ MIN. ✔

⊿T=50℃ MIN. ✔

Leak current 1mA MAX. 1μA MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Unlocking force 50N MAX. ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Connector
retention force

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

Connector mating force 22N MAX. ✔

Connector unmating force 12N MAX. ✔

Housing outer dimension Satisfy drawing dimension Satisfies drawing dimension ✔

Feeling (insertion/removal) No discomfort No discomfort ✔

Satisfies drawing dimension ✔

Housing appearance No detrimental deformation No detrimental deformation ✔

Unit
Data

Judgement

Ini
tia

l C
ha

rac
ter

ist
ics

Terminal appearance No detrimental deformation No detrimental deformation ✔

Terminal outer dimension Satisfy drawing dimension

Measurement Requirements Set n
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Table 3. List of results: Properties after endurance tests –Ⅰ (3P)  
 

Ave Max Min s Ave±3s

After 5 repeat 5 5 N 9.33 10.9 8.5 0.98 12.27
After test 5 5 N 7.16 8.0 6.6 0.55 8.81

After 5 repeat 5 5 N 8.85 9.4 8.7 0.32 9.81
After test 5 5 N 6.25 6.7 5.8 0.38 7.39

Initial 5 15 mV/A 2.523 3.04 1.98 0.353 3.582
After test 5 15 mV/A 2.836 3.10 2.57 0.148 3.280

5 5 N 9.28 11.1 8.5 1.12 12.64

5 5 N 7.86 8.5 7.3 0.46 9.24

Initial 5 15 mV/A 2.509 3.39 1.89 0.535 4.114

After test 5 15 mV/A 2.479 3.05 1.88 0.354 3.541

5 5 -

5 5 -

 Direction 1 5 5 N 108.23 109.2 106.7 0.95 105.38
5 5 N 78.03 80.0 75.5 1.76 72.75

Initial 5 15 mΩ 2.581 3.50 2.02 0.373 3.700
After test 5 15 mΩ 3.230 4.64 2.08 0.700 5.330

With secondary lock 2 6 N 82.73 84.4 80.9 1.14 79.31
Without secondary lock 2 6 N 47.68 50.3 44.7 1.84 42.16

5 5 N 109.70 111.1 109.1 0.85 107.15
5 5 -

5 5 -

Initial 5 15 mΩ 2.817 2.97 2.62 0.100 3.117
After test 5 15 mΩ 2.815 3.17 2.43 0.186 3.373

With secondary lock 2 6 N 82.98 84.2 79.4 1.83 77.49
Without secondary lock 2 6 N 47.67 50.3 44.7 1.83 42.18

5 5 N 109.42 110.7 108.4 0.91 106.69
5 5 -

5 5 -

 Direction 1 5 5 N 106.69 107.8 105.4 0.95 103.84
5 5 N 78.02 80.1 75.9 1.67 73.01

Initial 5 15 mΩ 2.773 2.90 2.57 0.082 3.019
After test 5 15 mΩ 3.355 3.84 2.78 0.336 4.363

With secondary lock 2 6 N 83.24 84.5 82.7 0.71 81.11
Without secondary lock 2 6 N 46.58 51.8 41.1 3.50 35.08

5 5 -

5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

5 5 -

Initial 5 15 mΩ 2.709 3.12 2.14 0.289 3.576
After test 5 15 mΩ 3.213 4.26 2.69 0.465 4.608

With secondary lock 2 6 N 83.83 84.4 82.4 0.76 81.55
Without secondary lock 2 6 N 46.58 49.7 43.8 2.50 39.08

5 5 -

 Direction 1 5 5 N 113.90 116.0 113.0 1.24 110.18

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

5 5 -Leak current 1mA MAX. 1μA MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Connector retention force 100N MIN. ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Resistance
to humidity

Housing appearance No detrimental  deformation No detrimental deformation ✔

Leak current 1mA MAX. 1μA MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Temperature
/humidity

cycle

Housing appearance No detrimental  deformation No detrimental deformation ✔

100N MIN. ✔

Terminal crimp strength 70N MIN. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Thermal shock

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

Connector retention force

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Housing lock strength without terminals 49N MIN. ✔

No discomfort ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Housing lock strength without terminals 49N MIN. ✔

Low temprature
a going

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Connector retention force 100N MIN. ✔

Terminal crimp strength 70N MIN. ✔

✔

Thermal a going

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

20mV/A MAX. ✔

Fretting corrosion Dry circuit resistance Monitor dry circuit
resistance during test. 20mΩMAX. 5 5 mΩ See Graph 1 on Sheet 25

Resistance to
 forcedmating

Connector mating force 24.5N MAX. ✔

Connector unmating force 15N MAX. ✔

Voltage drop
10mV/A MAX. ✔

12N MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Judgement

Repeated
insertion/removal

Connector mating force
22N MAX. ✔

22N MAX. ✔

Connector unmating force
12N MAX. ✔

Item Measurement Requirements Set n Unit
Data
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Table 4. List of results: Properties after endurance tests –Ⅱ (3P) 

 

Avg. Max. Min. s Avg.±3s
Initial 5 15 mΩ 2.743 3.39 2.27 0.314 3.685

After test 5 15 mΩ 2.704 3.61 2.40 0.326 3.682
With secondary lock 2 6 N 84.27 84.9 83.2 0.62 82.41

Without secondary lock 2 6 N 42.20 43.7 40.1 1.27 38.39
5 5 -
5 5 -

Initial 5 15 mV/A 1.686 2.06 1.18 0.267 2.487
After test 5 15 mV/A 1.549 2.79 1.19 0.488 3.013

5 5 -
5 5 -
5 5 N 80.80 83.1 78.1 1.81 75.37

Initial 5 15 mV/A 2.199 2.62 1.94 0.194 2.781
After test 5 15 mV/A 2.984 3.88 2.48 0.441 4.307

5 5 -
5 5 N 82.67 83.9 81.5 0.93 79.88
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
Initial 5 15 mΩ 2.364 2.83 1.87 0.311 3.297

After test 5 15 mΩ 2.961 4.61 2.10 0.825 5.436
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
5 5 ℃ 41.68 44.6 39.6 1.81 47.11

Initial 5 15 mV/A 2.691 3.04 2.38 0.212 3.327
After test 5 15 mV/A 2.745 3.76 2.11 0.415 3.990

Initial 5 15 mV/A 1.688 2.45 1.28 0.393 2.867
After test 5 15 mV/A 2.022 3.00 1.45 0.379 3.159

5 5 -
5 5 ℃ 39.84 42.7 37.5 2.59 47.61

Initial 5 15 mV/A 2.571 2.74 1.80 0.262 3.357
After test 5 15 mV/A 2.581 3.30 1.90 0.446 3.919

Initial 5 15 mΩ 2.940 3.53 2.53 0.313 3.879
After test 5 15 mΩ 3.311 5.16 2.43 0.779 5.648

5 5 -
5 5 -
5 5 -
5 5 N 3.440 3.60 3.40 0.090 3.170

Initial 3 9 mΩ 2.772 3.03 2.46 0.171 3.285
After test 3 9 mΩ 7.981 10.75 1.41 3.636 18.889

5 5 -

Unit

1,000MΩ MIN.

1,000MΩ MIN.

1,000MΩ MIN.

No microcut

No detrimental deformation
No detrimental deformation

No microcut

No microcut

No migration

1,000MΩ MIN.

1,000MΩ MIN.

1,000MΩ MIN.

No discomfort
No detrimental deformation

1,000MΩ MIN.

No detrimental deformation
No detrimental deformation

No detrimental deformation

No discomfort
No detrimental deformation

1,000MΩ MIN.

1,000MΩ MIN.

1μA MAX.
No detrimental deformation

1μA MAX.

No insulation breakdown

Vibration

Temperature  rise ⊿T=50℃ MAX.

Voltage drop
10mV/A MAX.
20mV/A MAX.

Dry circuit resistance
10mΩ MAX.
20mΩ MAX.

Microcut

20mV/A MAX.

Shock
Voltage drop

10mV/A MAX.
20mV/A MAX.

Microcut 1μsMIN.7ΩMAX.

100MΩ MIN.

Dry circuit resistance
10mΩ MAX.
20mΩ MAX.

Current cycle
Temperature  rise ⊿T=50℃ MAX.

Voltage drop
10mV/A MAX.

500h 100MΩ MIN.

1000h 100MΩ MIN.

Migration No migration

750h 100MΩ MIN.

1mA MAX.

No insulation breakdown

1,000MΩ MIN.

Dump heat cycle

Housing appearance No detrimental  deformation
Leak current 1mA MAX.

Insulation resistance

250h

Conden sation

Terminal appearance No detrimental deformation
Housing appearance No detrimental  deformation

Insulation resistance 100MΩ MIN.

Withstanding voltage
No insulation
breakdown or

errosion
Leak current

10mV/A MAX.
20mV/A MAX.

Resistance to
stress corrosion

Terminal appearance No detrimental deformation
Terminal crimp strength 70N MIN.

Corrosion gas

Housing appearance No detrimental  deformation
Feeling  (insertion/removal) No discomfort

Terminal crimp strength 70N MIN.

Voltage drop

Feeling  (insertion/removal) No discomfort

Voltage drop
10mV/A MAX.
20mV/A MAX.

49N MIN.

Resistance to
abrasion

Housing appearance No detrimental  deformation
20N MIN.

Resistance
 to humidity

Dry circuit resistance
10mΩ MAX.
20mΩ MAX.

Terminal retention force

Item Measurement Requirements Set n

No exceed 1μs and 7Ω

Vibration with
temperature

change

Terminal appearance No detrimental deformation
Housing appearance No detrimental  deformation

Terminal contact force 3N MIN.

Dry circuit resistance
10mΩ MAX.
20mΩ MAX.

Microcut No exceed 1μs and 7Ω

Judgement

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

✔

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

 
 
 
 
 
 
 
 

Ave Max Min σ Ave±3s
5 5 -

5 5 -

5 5 -

5 5 -

5 5 -

5 5 N 18.82 20.3 18.0 0.88 21.46
5 5 N 16.46 17.2 15.1 0.92 19.22

 Direction 1 5 5 N 115.52 119.9 108.3 4.50 102.02
 Direction 2 5 5 N 179.94 188.3 171.4 6.08 161.70
 Direction 3 5 5 N 147.80 152.3 144.2 2.91 139.07
 Direction 4 5 5 N 177.26 201.4 151.7 18.76 120.98

5 5 N 19.96 20.3 19.6 0.34 20.98
(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth 5 5 -

Single pin 5 5 ℃ 31.82 33.1 29.1 1.60 36.62
All pin 5 5 ℃ 36.32 39.3 33.1 2.54 43.94

5 5 -

Terminal 5 5 mm

Hold down 5 5 mm

Position 1 5 5 N 86.20 92.9 80.1 5.83 68.71
Position 2 5 5 N 131.45 145.4 120.3 9.51 102.92
Position 3 5 5 N 588.62 603.7 570.7 12.62 550.76

2 12 N 37.58 42.0 35.1 2.31 30.65
5 5 db 64.86 66.5 63.1 1.35 60.81
5 5 N 79.24 80.8 77.9 1.27 75.43
5 5 N 1.990 2.16 1.80 0.129 1.603/2.377
5 5 N 1.915 2.26 1.44 0.255 1.150/2.680
5 5 N 3.58 3.73 3.33 0.15 3.13

a 5 5 -

b 5 5 -

5 30 mV/A 1.771 2.17 1.17 0.244 2.503
5 30 mΩ 1.842 2.36 1.29 0.220 2.502

With secondary lock 2 12 N 85.09 95.6 80.4 3.76 73.81
Without secondary lock 2 12 N 41.40 46.5 38.8 2.55 33.75

2 12 N 2.174 2.61 1.54 0.377 3.305
Insertion force 5 5 N 7.89 8.1 7.7 0.12 8.25
Removal force 5 5 N 11.13 13.7 10.1 1.51 6.60

5 5 N 101.68 102.9 100.5 0.97 98.77
5 5 -

0.06mm Max.
0.02mm Max.

0.5N～3.0NTerminal removal force

0.5N～3.0NTerminal insertion force

Sn whisker 125μm MAX. No whisker ✔

Retainer
insertion/removal force

29.4N MAX. ✔

5.5N MIN. ✔

Housing lock strength  without terminals 49N MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Terminal to housing insertion force 10N MAX. ✔

Voltage drop 10mV/A MAX. ✔

Dry circuit resistance 10mΩ MAX. ✔

Terminal bend strength
Must not bend 1mm or over 0mm ( Not bend in the initial position.) ✔

Terminal bending
30°MAX Terminal bending 10°MAX ✔

✔

Terminal contact force 3N MIN. ✔

✔

Terminal crimp strength 70N MIN. ✔

100N MIN. ✔

Lead strength 30N MIN. ✔

Audible click 60dB MIN. ✔

Coplanarity
0.1mm MAX. ✔

0.1mm MAX. ✔

Peg strength

70N MIN. ✔

100N MIN. ✔

Temperature rise
⊿T=50℃ MIN. ✔

⊿T=50℃ MIN. ✔

Leak current 1mA MAX. 1μA MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Unlocking force 50N MAX. ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Connector
retention force

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

Connector mating force 34N MAX. ✔

Connector unmating force 24N MAX. ✔

Housing outer dimension Satisfy drawing dimension Satisfies drawing dimension ✔

Feeling (insertion/removal) No discomfort No discomfort ✔

Satisfies drawing dimension ✔

Housing appearance No detrimental deformation No detrimental deformation ✔

Unit
Data

Judgement

Ini
tia

l C
ha

rac
ter

ist
ics

Terminal appearance No detrimental deformation No detrimental deformation ✔

Terminal outer dimension Satisfy drawing dimension

Measurement Requirements Set n
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Table 6. List of results: Properties after endurance tests –Ⅰ (6P) 

 

Ave Max Min σ Ave±3s
After 5 repeat 5 5 N 19.58 20.6 18.8 0.76 21.86

After test 5 5 N 15.80 17.4 14.7 1.04 18.92
After 5 repeat 5 5 N 19.67 20.9 18.8 0.87 22.28

After test 5 5 N 12.44 12.9 11.9 0.36 13.52
Initial 5 30 mV/A 1.926 2.70 1.32 0.401 3.129

After test 5 30 mV/A 1.801 3.16 1.28 0.381 2.944
5 5 N 19.78 22.5 17.1 2.18 26.32
5 5 N 16.62 18.4 15.4 1.22 20.28

Initial 5 30 mV/A 2.094 3.40 1.43 0.460 2.474
After test 5 30 mV/A 2.121 3.52 1.52 0.396 3.309

5 5 -

5 5 -

 Direction 1 5 5 N 115.62 118.4 113.8 1.85 110.07
5 5 N 79.04 80.6 76.9 1.68 74.00

Initial 5 30 mΩ 2.071 2.90 1.30 0.301 2.974
After test 5 30 mΩ 2.706 4.84 1.41 0.573 4.425

With secondary lock 2 12 N 82.57 85.1 78.4 2.48 75.13
Without secondary lock 2 12 N 43.95 47.3 40.8 2.23 37.26

5 5 N 110.06 112.1 108.6 1.33 106.07
5 5 -

5 5 -

Initial 5 30 mΩ 2.115 2.57 1.86 0.187 2.676
After test 5 30 mΩ 2.165 2.78 1.75 0.241 2.888

With secondary lock 2 12 N 82.26 84.2 69.1 4.68 68.22
Without secondary lock 2 12 N 43.52 49.3 40.8 2.64 35.60

5 5 N 112.94 114.4 110.8 1.57 108.23
5 5 -

5 5 -

 Direction 1 5 5 N 110.88 111.2 110.3 0.36 109.80
5 5 N 78.21 80.3 77.1 1.24 74.49

Initial 5 30 mΩ 2.943 3.83 1.89 0.832 5.439
After test 5 30 mΩ 2.874 3.77 2.16 0.412 4.110

With secondary lock 2 12 N 82.54 84.5 81.7 0.84 80.02
Without secondary lock 2 12 N 44.02 48.8 41.0 2.42 36.76

5 5 -

5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

5 5 -

Initial 5 30 mΩ 1.967 2.46 1.46 0.242 2.693
After test 5 30 mΩ 2.282 3.31 1.67 0.409 3.509

With secondary lock 2 12 N 85.40 86.2 84.9 0.52 83.84
Without secondary lock 2 12 N 42.37 44.8 39.2 2.27 35.55

5 5 -

 Direction 1 5 5 N 116.00 118.9 112.9 2.14 109.59
(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

5 5 -Leak current 1mA MAX. 1μA MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Connector retention force 100N MIN. ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Resistance
to humidity

Housing appearance No detrimental  deformation No detrimental deformation ✔

Leak current 1mA MAX. 1μA MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Temperature
/humidity

cycle

Housing appearance No detrimental  deformation No detrimental deformation ✔

100N MIN. ✔

Terminal crimp strength 70N MIN. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Thermal shock

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

Connector retention force

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Housing lock strength without terminals 49N MIN. ✔

No discomfort ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Housing lock strength without terminals 49N MIN. ✔

Low temprature
a going

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Connector retention force 100N MIN. ✔

Terminal crimp strength 70N MIN. ✔

✔

Thermal a going

Housing appearance No detrimental  deformation No detrimental deformation ✔

Feeling  (insertion/removal) No discomfort No discomfort ✔

20mV/A MAX. ✔

Fretting corrosion Dry circuit resistance Monitor dry circuit
resistance during test. 20mΩMAX. 5 5 mΩ See Graph 1 on Sheet 25

Resistance to
 forcedmating

Connector mating force 29N MAX. ✔

Connector unmating force 24N MAX. ✔

Voltage drop
10mV/A MAX. ✔

24N MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Judgement

Repeated
insertion/removal

Connector mating force
34N MAX. ✔

34N MAX. ✔

Connector unmating force
24N MAX. ✔

Item Measurement Requirements Set n Unit
Data
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Table 7. List of results: Properties after endurance tests –Ⅱ (6P) 

 

Avg. Max. Min. s Avg.±3s
Initial 5 30 mΩ 1.879 2.16 1.31 0.218 2.533

After test 5 30 mΩ 1.969 2.36 1.66 0.163 2.458
With secondary lock 2 12 N 84.48 85.4 83.4 0.55 82.83

Without secondary lock 2 12 N 40.78 41.9 39.7 0.73 38.59
5 5 -
5 5 -

Initial 5 30 mV/A 1.651 2.19 1.26 0.317 2.602
After test 5 30 mV/A 1.628 2.27 1.32 0.224 2.300

5 5 -
5 5 -
5 5 N 81.32 84.4 79.9 1.98 75.38

Initial 5 30 mV/A 1.727 2.00 1.45 0.152 2.183
After test 5 30 mV/A 2.743 4.10 1.85 0.640 4.663

5 5 -
5 5 N 83.32 84.5 81.9 1.14 79.90
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
Initial 5 30 mΩ 2.236 2.71 1.62 0.314 3.178

After test 5 30 mΩ 2.385 3.51 1.79 0.397 3.576
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
5 5 ℃ 36.32 39.3 33.1 2.54 43.94

Initial 5 30 mV/A 1.927 2.25 1.54 0.170 2.437
After test 5 30 mV/A 2.093 2.81 1.54 0.289 2.960

Initial 5 30 mV/A 1.999 3.12 1.37 0.415 3.244
After test 5 30 mV/A 2.046 3.26 1.47 0.412 3.282

5 5 -
5 5 ℃ 35.90 40.6 32.8 3.52 46.46

Initial 5 30 mV/A 2.141 2.49 1.54 0.193 2.720
After test 5 30 mV/A 2.980 5.93 2.12 0.983 5.929

Initial 5 30 mΩ 2.380 3.20 1.71 0.287 3.241
After test 5 30 mΩ 2.516 3.95 1.90 0.550 4.166

5 5 -
5 5 -
5 5 -
5 5 N 3.410 3.50 3.30 0.090 3.140

Initial 3 18 mΩ 2.067 2.51 1.71 0.197 2.658
After test 3 18 mΩ 6.230 11.68 2.70 1.879 11.87

5 5 -

UnitItem Measurement Requirements Set n Judgement

Resistance
 to humidity

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Resistance to
abrasion

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Corrosion gas

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Terminal crimp strength 70N MIN. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Resistance to
stress corrosion

Terminal appearance No detrimental deformation ✔

Terminal crimp strength 70N MIN. ✔

Conden sation

Terminal appearance No detrimental deformation ✔

Housing appearance No detrimental  deformation ✔

Insulation resistance

20mΩ MAX. ✔

100MΩ MIN.
✔

✔

Withstanding voltage
No insulation
breakdown or

errosion

✔

1mA MAX. ✔

Insulation resistance

✔

Leak current 1mA MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

250h 100MΩ MIN.
✔

✔1,000MΩ MIN.

Dump heat cycle

Housing appearance No detrimental  deformation ✔

Leak current

500h 100MΩ MIN.
✔

✔

1,000MΩ MIN.

1,000MΩ MIN.

750h 100MΩ MIN.
✔

✔

1,000MΩ MIN.

1,000MΩ MIN.

1000h 100MΩ MIN.
✔

✔

1,000MΩ MIN.

1,000MΩ MIN.

Migration No migration ✔

Current cycle
Temperature  rise ⊿T=50℃ MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Shock
Voltage drop

10mV/A MAX. ✔

20mV/A MAX. ✔

Microcut 1μsMIN.7ΩMAX. ✔

Vibration

Temperature  rise ⊿T=50℃ MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Microcut No exceed 1μs and 7Ω ✔

Vibration with
temperature

change

Terminal appearance No detrimental deformation ✔

Housing appearance No detrimental  deformation ✔

Terminal contact force 3N MIN. ✔

No detrimental deformation

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Microcut No exceed 1μs and 7Ω ✔No microcut

1μA MAX.

No insulation breakdown

No insulation breakdown

1,000MΩ MIN.

1,000MΩ MIN.

No detrimental deformation
No detrimental deformation

No detrimental deformation

No discomfort
No detrimental deformation

1,000MΩ MIN.

1μA MAX.
No detrimental deformation

No detrimental deformation
No microcut

No microcut

No migration

Data

No discomfort
No detrimental deformation
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Table 8. List of results: Initial properties (12P)  

 
 
 
 
 
 
 
 
 

Ave Max Min σ Ave±3s
5 5 -

5 5 -

5 5 -

5 5 -

5 5 -

5 5 N 40.26 42.2 38.6 1.79 45.63
5 5 N 33.02 35.4 31.9 1.41 37.25

 Direction 1 5 5 N 137.90 141.3 135.3 2.16 131.42
 Direction 2 5 5 N 208.80 222.2 200.7 8.70 182.70
 Direction 3 5 5 N 182.48 189.6 171.0 7.44 160.16
 Direction 4 5 5 N 289.36 335.0 260.1 29.03 202.27

5 5 N 20.34 21.4 19.0 0.93 23.13
(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -
(a) Between terminals 5 5 -

(b) Between
    terminal and earth 5 5 -

Single pin 5 5 ℃ 40.22 41.2 38.5 1.31 44.15
All pin 5 5 ℃ 44.54 47.0 43.7 1.40 48.74

5 5 -

Terminal 5 5 mm

Hold down 5 5 mm

Position 1 5 5 N 156.01 161.2 151.4 4.47 142.60
Position 2 5 5 N 187.65 192.1 181.5 4.75 173.40
Position 3 5 5 N 785.72 809.8 756.3 19.35 727.67

4 48 N 37.71 41.1 35.5 1.78 32.37
5 5 db 69.28 72.1 67.1 2.45 61.93
5 5 N 79.24 80.8 77.9 1.27 75.43
5 5 N 1.990 2.16 1.80 0.129 1.603/2.377
5 5 N 1.915 2.26 1.44 0.255 1.150/2.680
5 5 N 3.58 3.73 3.33 0.15 3.13

a 5 5 -

b 5 5 -

5 60 mV/A 2.421 3.63 1.16 0.470 3.831
5 60 mΩ 1.600 2.37 1.07 0.348 2.644

With secondary lock 2 24 N 84.43 85.2 82.8 0.63 82.54
Without secondary lock 2 24 N 40.47 44.8 37.0 2.05 34.32

2 24 N 2.63 3.1 2.3 0.28 3.47
Insertion force 5 5 N 12.90 14.0 10.5 1.38 17.04
Removal force 5 5 N 13.81 15.7 12.4 1.28 9.97

5 5 N 107.32 108.4 106.3 1.02 104.26
5 5 -Sn whisker 125μm MAX. No whisker ✔

Retainer
insertion/removal force

29.4N MAX. ✔

5.5N MIN. ✔

Housing lock strength  without terminals 49N MIN. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Terminal to housing insertion force 10N MAX. ✔

Voltage drop 10mV/A MAX. ✔

Dry circuit resistance 10mΩ MAX. ✔

Terminal bend strength
Must not bend 1mm or over 0mm ( Not bend in the initial position.) ✔

Terminal bending
30°MAX Terminal bending 10°MAX ✔

✔

Terminal contact force 3N MIN. ✔

0.5N～3.0NTerminal removal force

✔

Terminal crimp strength 70N MIN. ✔

100N MIN. ✔

Lead strength 30N MIN. ✔

Audible click 60dB MIN. ✔

Coplanarity
0.1mm MAX. ✔

0.1mm MAX. ✔

Peg strength

70N MIN. ✔

100N MIN. ✔

Temperature rise
⊿T=50℃ MIN. ✔

⊿T=50℃ MIN. ✔

Leak current 1mA MAX. 1μA MAX. ✔

Withstanding voltage
No insulation
breakdown or

errosion

No insulation breakdown ✔

No insulation breakdown ✔

Unlocking force 50N MAX. ✔

Insulation resistance 100MΩ MIN.
1,000MΩ MIN. ✔

1,000MΩ MIN. ✔

Connector
retention force

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

90N MIN. ✔

Connector mating force 58N MAX. ✔

Connector unmating force 48N MAX. ✔

Housing outer dimension Satisfy drawing dimension Satisfies drawing dimension ✔

Feeling (insertion/removal) No discomfort No discomfort ✔

Satisfies drawing dimension ✔

Housing appearance No detrimental deformation No detrimental deformation ✔

Unit
Data

Judgement

Ini
tia

l C
ha

rac
ter

ist
ics

Terminal appearance No detrimental deformation No detrimental deformation ✔

Terminal outer dimension Satisfy drawing dimension

Measurement Requirements Set n

0.05mm Max.
0.04mm Max.

0.5N～3.0NTerminal insertion force
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Table 9. List of results: Properties after endurance tests –Ⅰ (12P) 

 

Ave Max Min σ Ave±3s
After 5 repeat 5 5 N 33.87 34.6 31.9 1.09 37.14

After test 5 5 N 35.38 36.5 34.1 0.92 38.14
After 5 repeat 5 5 N 35.60 37.2 32.4 1.95 41.45

After test 5 5 N 28.08 29.1 26.0 1.24 31.80
Initial 5 60 mV/A 2.442 2.96 1.87 0.317 3.393

After test 5 60 mV/A 2.675 4.51 1.89 0.641 4.598

5 5 N 30.10 33.7 28.7 2.10 36.40

5 5 N 30.62 31.9 28.5 1.57 35.33

Initial 5 60 mV/A 1.604 2.76 1.10 0.395 2.789

After test 5 60 mV/A 1.730 3.04 1.21 0.515 3.275

5 5 -
5 5 -

 Direction 1 5 5 N 130.23 131.7 128.3 1.37 126.12
5 5 N 79.41 81.5 78.0 1.29 75.54

Initial 5 60 mΩ 2.491 2.89 2.15 0.198 3.085
After test 5 60 mΩ 3.263 6.35 1.95 0.817 5.714

With secondary lock 2 24 N 81.46 83.8 75.0 2.30 74.56
Without secondary lock 2 24 N 42.18 46.1 39.4 2.08 35.94

5 5 N 114.24 116.1 113.5 1.07 111.03
5 5 -
5 5 -

Initial 5 60 mΩ 2.363 3.07 1.78 0.305 3.278
After test 5 60 mΩ 2.364 3.43 1.51 0.470 3.774

With secondary lock 2 24 N 83.42 84.4 79.2 1.44 79.10
Without secondary lock 2 24 N 43.85 49.4 40.1 3.06 34.67

5 5 N 115.18 117.0 112.8 1.81 109.75
5 5 -
5 5 -

 Direction 1 5 5 N 125.34 128.1 123.7 1.69 120.27
5 5 N 77.81 79.8 75.0 1.40 73.61

Initial 5 60 mΩ 2.777 3.70 1.84 0.745 5.012
After test 5 60 mΩ 3.033 4.27 2.05 0.534 4.635

With secondary lock 2 24 N 82.21 84.1 79.7 1.08 78.97
Without secondary lock 2 24 N 43.11 48.4 40.4 2.60 35.31

5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth 5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth 5 5 -

5 5 -
Initial 5 60 mΩ 2.230 2.61 1.69 0.206 2.848

After test 5 60 mΩ 2.375 2.99 1.70 0.324 3.347
With secondary lock 2 24 N 85.30 86.1 83.6 0.66 83.32

Without secondary lock 2 24 N 41.92 44.8 40.4 1.27 38.11
5 5 -

 Direction 1 5 5 N 133.18 140.8 126.0 5.92 115.42

(a) Between terminals 5 5 -
(b) Between
    terminal and 5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and 5 5 -

5 5 -

No detrimental deformation

No detrimental deformation

1,000MΩ MIN.

1,000MΩ MIN.

No detrimental deformation

No discomfort
No detrimental deformation

See Graph 1 on Sheet 25

1μA MAX.

No insulation breakdown

No insulation breakdown

1,000MΩ MIN.

1,000MΩ MIN.

No discomfort

Data

Resistance
to humidity

✔

Insulation resistance 100MΩ MIN.
✔

Leak current 1mA MAX. ✔1μA MAX.

No insulation breakdown

No insulation breakdown

✔

Housing appearance No detrimental  deformation ✔

Withstanding voltage
No insulation
breakdown or

errosion

✔

✔

Connector retention force 100N MIN.

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

✔

Terminal retention force
49N MIN. ✔

20N MIN.

✔

Withstanding voltage
No insulation
breakdown or

errosion

✔

✔
Leak current 1mA MAX. ✔

Temperature
/humidity

cycle

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Insulation resistance 100MΩ MIN.
✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

✔

Connector retention force 100N MIN. ✔

Terminal crimp strength 70N MIN. ✔

No discomfort

Housing lock strength without terminals 49N MIN. ✔

Thermal shock

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort

Low temprature
a going

10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Dry circuit resistance

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔No discomfort
No detrimental deformation

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Housing lock strength without terminals 49N MIN. ✔

Terminal crimp strength 70N MIN. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Thermal a going

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Connector retention force 100N MIN. ✔

20mV/A MAX. ✔

Fretting corrosion Dry circuit resistance Monitor dry circuit
resistance during test. 20mΩMAX. 5 5 ✔

Resistance to
 forcedmating

Connector mating force 50N MAX. ✔

Connector unmating force 45N MAX. ✔

Voltage drop
10mV/A MAX. ✔

48N MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Judgement

Repeated
insertion/removal

Connector mating force
58N MAX. ✔

58N MAX. ✔

Connector unmating force
48N MAX. ✔

Item Measurement Requirements Set n Unit

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

 

Avg. Max. Min. s Avg.±3s
Initial 5 60 mΩ 2.113 2.73 1.17 0.367 3.214

After test 5 60 mΩ 2.207 3.11 1.54 0.343 3.236
With secondary lock 2 24 N 83.16 84.6 78.1 2.22 76.50

Without secondary lock 2 24 N 41.02 42.3 39.9 0.83 38.53
5 5 -
5 5 -

Initial 5 60 mV/A 1.335 2.01 1.10 0.240 2.055
After test 5 60 mV/A 1.607 2.16 1.25 0.218 2.261

5 5 -
5 5 -
5 5 N 81.56 83.7 76.2 2.25 74.81

Initial 5 60 mV/A 2.625 3.66 1.75 0.497 4.116
After test 5 60 mV/A 4.195 7.29 2.18 1.315 8.140

5 5 -
5 5 N 83.51 84.5 82.1 0.94 80.69
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
Initial 5 60 mΩ 2.485 3.13 1.86 0.320 3.445

After test 5 60 mΩ 2.710 4.81 1.13 0.946 5.548
5 5 -
5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

(a) Between terminals 5 5 -
(b) Between
    terminal and earth

5 5 -

5 5 -
5 5 ℃ 44.34 45.0 43.7 1.38 48.48

Initial 5 60 mV/A 2.173 2.54 1.74 0.174 2.695
After test 5 60 mV/A 2.230 3.04 1.71 0.277 3.061

Initial 5 60 mV/A 1.827 2.42 1.14 0.331 2.820
After test 5 60 mV/A 1.982 2.66 1.12 0.335 2.987

5 5 -
5 5 ℃ 36.64 37.6 35.3 0.92 39.40

Initial 5 60 mV/A 2.148 2.61 1.53 0.273 2.967
After test 5 60 mV/A 2.731 3.73 1.85 0.361 3.814

Initial 5 60 mΩ 2.047 2.85 1.24 0.377 3.178
After test 5 60 mΩ 2.416 3.14 1.65 0.292 3.292

5 5 -
5 5 -
5 5 -
5 5 N 3.390 3.50 3.30 0.080 3.150

Initial 3 36 mΩ 2.400 3.05 1.91 0.330 3.390
After test 3 36 mΩ 6.837 12.78 2.13 2.270 13.65

5 5 -

UnitItem Measurement Requirements Set n Judgement

Resistance
 to humidity

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Terminal retention force
49N MIN. ✔

20N MIN. ✔

Resistance to
abrasion

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Corrosion gas

Housing appearance No detrimental  deformation ✔

Feeling  (insertion/removal) No discomfort ✔

Terminal crimp strength 70N MIN. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Resistance to
stress corrosion

Terminal appearance No detrimental deformation ✔

Terminal crimp strength 70N MIN. ✔

Conden sation

Terminal appearance No detrimental deformation ✔

Housing appearance No detrimental  deformation ✔

Insulation resistance 100MΩ MIN.
✔

✔

Withstanding voltage
No insulation
breakdown or

errosion

✔

Insulation resistance

✔

Leak current 1mA MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Housing appearance No detrimental  deformation ✔

Leak current 1mA MAX. ✔

500h 100MΩ MIN.
✔

✔

1,000MΩ MIN.

250h 100MΩ MIN.
✔

✔1,000MΩ MIN.

1000h 100MΩ MIN.
✔

✔1,000MΩ MIN.

750h 100MΩ MIN.
✔

✔

Migration No migration ✔

Current cycle
Temperature  rise ⊿T=50℃ MAX. ✔

Voltage drop
10mV/A MAX.

Dump heat cycle

✔

20mV/A MAX. ✔

Shock
Voltage drop

10mV/A MAX. ✔

20mV/A MAX. ✔

Microcut 1μsMIN.7ΩMAX. ✔

Vibration

Temperature  rise ⊿T=50℃ MAX. ✔

Voltage drop
10mV/A MAX. ✔

20mV/A MAX. ✔

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Microcut No exceed 1μs and 7Ω ✔

Vibration with
temperature

change

Terminal appearance No detrimental deformation ✔

Housing appearance No detrimental  deformation ✔

Terminal contact force 3N MIN. ✔

No detrimental deformation

Dry circuit resistance
10mΩ MAX. ✔

20mΩ MAX. ✔

Microcut No exceed 1μs and 7Ω ✔

Data

No detrimental deformation

No discomfort
No detrimental deformation

No discomfort
No detrimental deformation

No detrimental deformation
No detrimental deformation

1,000MΩ MIN.

1μA MAX.

No insulation breakdown

No insulation breakdown

1,000MΩ MIN.

1,000MΩ MIN.

No detrimental deformation

No detrimental deformation
No microcut

No microcut

No migration

No microcut

1μA MAX.

1,000MΩ MIN.

1,000MΩ MIN.

1,000MΩ MIN.

1,000MΩ MIN.
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Grapf1. Fretting corrosion Resistance Monitor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Grapf2. Thermal shock Resistance Monitor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Graph3. Vibration with temperature change Resistance Monitor 
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Table 11. Initial performances test method -Ⅰ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Leak current Supply 16±0.1V to mated connector terminals. Measure maximum leak current.

Temperature rise

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.

Unlocking force Measure the force required to disengage the lock.

Insulation resistance
Supply DC500V insulation resistance between (a) terminals (b) terminal and
 earth on mated connectors.

Insulation resistance
Supply AC1000V between (a) terminals (b) terminal and
ground on mated connectors for 1minute.
Same connection as for insulation resistance test

Connector mating force Measure the force required to mate female and male connectors together at a uniform
rate of 100 mm/min. (terminals must be fully populated)

Connector unmating Force
Measure the force required to pull the connectors apart at a rate of 100 mm/min.
with the locking feature disengaged.

Connector Retention Force

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)

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.

Test Item Procedure

 Initial characteristics Test Method Visual(e.g. magnifier) and tactile verification.

Terminal outer dimension Measure dimensions using caliper, micrometer, projector.

13～20 0.4
21～30 0.3
＞30 0.2

4～5 0.6
6～8 0.55
9～12 0.5

Pole Coefficient

1 1
2～3 0.75
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Table 12. Initial performances test method -Ⅱ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

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.

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

Test Item Procedure

Coplanarity

Measure coplanarity of male connector lead and peg at initial and 5 points specified in
 Figure below during the reflow.
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Table 13. Initial performances test method -Ⅲ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Voltage drop

Open: 12V, Short circuit: 1A
Measure the difference between male connector lead and temp. measurement point when
 temperature reached saturation at 75mm from female terminal crimp.
Then, subtract voltage drop of wires and male connector lead
Wire resistance: 3.77mΩ/75mm (20℃) or actual measurement.

Dry circuit resistance

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: 3.77mΩ/75mm (20℃) or actual measurement.

Microcut monitoring Measure dry circuit resistance.

Terminal removal force Measure the force to pull out female terminal from male connector at
 a speed of 100 mm/min.

Terminal contact force

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 0.01mm MAX)

Terminal bend strength

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

Audible click

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: 5kHz 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.

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

Terminal insertion force Measure the force to insert female terminal into fixed male connector at
 a speed of 100 mm/min.

Test Item Procedure
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Table 14. Initial performances test method -Ⅳ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test Item Procedure

Terminal retention force Measure the force to pull out female terminal from female connector
 housing at a speed of 100mm/min. Test with and without retainer.

Terminal to housing insertion force Measure the force to fully insert female terminal into female connector
 housing at a speed of 100mm/min.

Retainer/hinge insertion/removal force Fully populate female connector housing. Measure the force required to insert and remove
 the retainer/hinge at speed of 100mm/min.

Housing lock strength without terminals Measure the maximum force to pull out unpopulated female connector
 housing from mated status at a speed of 100mm/min.

Sn whisker
Check the surface of connector's metal portions(terminals, lead) with microscope, etc.
  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 
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Table 16. Environmental performances test method -Ⅱ 
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Table 17. Environmental performances test method -Ⅲ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Test item Procedure

Vibration

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 with temperature change

Fix mated connectors in same way as the shock test on
fixture and subject them to vibration at 100±3℃.
◎Vibration condition
 ・Acceleration: 59.8m/s2
・Frequency: 20-200Hz
・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.


