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Document No.

ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

1. Purpose
To evaluate performance of ISH HYBRID CONNECTOR.

2. Specimen
[tems shown in Table 1 were evaluated.

Table 1. List of samples

PARTS No.
Pole  |KEY CODING | Lock type Cable MALE ASS'Y FEMALE SUB ASS'Y FEMALE TERMINAL Test result
_ 0.5mm:AESSX-HT 0.3sq oaE neR_ 0.5mm: VT009-02 x 18pin Initial: Sheet 3
28P NORMAL 1.5mm: BEAMEX-ER500 0.5sq V0123-028E-01 V0124-0288-02 1.5mm:VT011-02 x 2pin Durablity : Sheet 4~6

3. Test conditions
In compliance with Product Specification [PSS-0035).

4. Result
All test items were satisfied.
- For detail of the test results, see Table 2 ~ 5.
- For resistance monitoring during durability test, see Graphs 1 ~ 4.

Confidential C 1-PeX I

2/15



ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report

Table 2. List of results: Initial properties (28P)

Document No.

STR-23015

Measurement Specification Set n Unit AV, | Viox Bﬁf S Avgz3s Judge.
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 detimental deformation 5 5 No defrimental 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 71.2N MAX. 5 5 N 58.67 60.0 56.9 1.59 63.44 v
Connector unmating force 66.2N MAX. 5 5 N 52.20 52.8 50.8 0.83 54.69 v
Direction 1 100N MIN. 5 5 N 288.33 296.7 276.4 10.61 256.50 v
Connector Direction 2 100N MIN. 5 5 N 262.70 274.8 2457 14.87 218.09 v
retention force Direction 3 100N MIN. 5 5 N 409.76 417.5 399.1 8.05 385.61 v
Direction 4 100N MIN. 5 5 N 397.76 421.3 360.0 25.37 321.65 v
Unlocking force 50N MAX. 5 5 N 10.02 10.2 9.8 0.16 10.50 v
Between terminals 100MQ MIN. 5 5 1,000MQL £ v
Insulation resistance Between mrmina| 100MQ MIN. 5 5 1,000MQI_E v
and housing

Between terminals No insulation ) 5 5 No insulation breakdown v

Withstanding voliage : breakdoyvn or grosmn
Between ter.mlnal No insulaton ) 5 5 No insulation breakdown v

and housing breakdown or erosion
S 0.5mm AT=50°C MAX. 5 5 C 26.30 28.0 24.5 1.61 31.13 v
Temperature 1.5mm AT=50°C MAX. 5 5 C 33.66 34.7 32.7 0.97 36.57 v
rise Allpin 0.5mm AT=50°C MAX. 5 5 C 26.06 27.5 24.7 1.06 29.24 v
1.5mm AT=50°C MAX. 5 5 C 31.84 32.8 30.9 0.86 34.42 v
Leak current 1mA MAX. 5 5 TWALLTF v
» Coplanarity 0.1mm MAX. 5 5 | mm 0.07 Max. v
._.g Pe Position 1 70N MIN. 5 5 N 200.43 222.6 180.7 21.06 137.25 v
g strengih Position 2 100N MIN. 5 5 N 262.60 274.3 253.5 10.64 230.68 v
<@ Position 3 100N MIN. 5 5 N 786.80 794.2 781.5 6.61 766.97 v
8 Audible click 60dB MIN. 5 5 dB 66.76 68.0 65.6 1.01 63.73 v
E Terminal crimp stength 0.5mm 70N MIN. - 26 N 80.48 85.1 75.9 2.96 71.60 v
o 1.5mm 90N MIN. - 10 N 120.36 124.6 117.7 2.34 113.34 v
© | Terminal insertion force 0.5mm 0.5N~3.0N - | 10 | N | 1488 1.78 1.22 | 0473 [ 2.007 v
= 1.5mm 3.5N~4.5N - 10 N 3.732 4.14 3.50 0.242 4.458 v
= Terminal removal force 0.5mm 0.5N~-3.0N . 10N 1.531 1.85 1.26 0.206 2.149 v
1.5mm 3.5N~4.5N - 10 N 3.623 3.94 3.33 0.233 4.322 v
Terminal contact force 0.5mm 3N M. - [ 10 [ N | 373 | 395 353 | 0150 | 3.284 v
1.5mm AN MIN. - 10 N 8.353 8.97 8.09 0.354 7.291 v
a 0.5mm Must not bend 1mm or over - 10 Does notbend 1mm or over v
Terminal 1.5mm Must not bgnd 1mm or over - 20 Does notbend 1mm or over v
bend 0.5mm Terminal bending - |10 | N | 2508 | 443 | 110 | 1250 | 6348 | v

srengh b Ter;(i)na’l\/lt:;\a)riaing
1.5mm 30° MAX. - 20 N 1.801 2.66 0.82 0.734 4.003 v
Voliage drop 0.5mm 10mV/A MAX. 5 130 | mVIA[ 2.817 3.15 2.23 0.359 3.894 v
1.5mm 10mV/A MAX. 5 10 |mVIA[ 1.007 1.44 0.47 0.428 2.291 v
Dry dircuit resistance 0.5mm 10mQ MAX. 5 | 130 ma| 2696 | 287 246 | 0179 | 3.233 v
1.5mm 10mQ MAX. 5 10 | mQ | 0.952 1.19 0.60 0.271 1.765 v
Microcut 1usMIN.7QMAX. - - - Confirm by each durability test

With 0.5mm 49N MIN. 1 26 N 92.03 93.5 89.7 1.39 87.86 v
Terminal |20y lock 1.5mm 100N MIN. 3 6 | N | 12240 | 125.7 118.0 2.39 115.23 v
retention force| it 0.5mm 20N MIN. 1 26 N 43.74 51.2 36.4 4.93 28.95 v
secondary lock 1.5mm 50N MIN. 3 6 N 71.22 72.9 68.2 1.66 66.24 v
Terminal to housing 0.5mm 10N MAX. 1 26 N 4.892 5.30 4.39 0.337 5.903 v
insertion force 1.5mm 15N MAX. 5 10 [ N 6.629 7.27 6.15 0.423 7.898 v
Retainer Insertion force 29.4N MAX. 5 5 N 21.91 244 19.6 2.08 28.15 v
insertion/removalforce Removal force 14.7N MIN. 5 5 N 39.68 40.8 38.2 1.18 36.14 v
Housing lock strength without terminals 49N MIN. 5 5 N 275.96 277.9 273.6 2.14 269.54 v
Sn whisker 125um MAX. 5 5 No whisker v
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Document No.

ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 3. List of results: Properties after endurance tests — I (28P)

Item Measurement Requirements Set n Unit g, Viax E’?A&:ﬁa s Avg 23 Judge.
. After 5 repeat 71.2N MAX. 5 5 N 61.25 62.6 60.0 1.08 64.49 v
Connector mating force
After test 71.2N MAX. 5 5 N 57.49 60.4 54.5 2.28 64.33 v
Connector unmating force After 5 repeat 66t2N MAX. 5 5 N 62.45 64.1 60.6 1.32 66.41 v
Repeated After test 66.2N MAX. 5 5 N 60.83 62.1 59.1 1.34 64.85 v
insertion/removal Initial 0.5mm 10mV/A MAX. 5 130 | mVIA| 2.664 3.25 2.41 0.223 3.333 v
Voltage drop 1.5mm 10mV/A MAX. 5 10 | mVIA| 0.818 117 0.68 0.164 1.310 v
After test 0.5mm 20mV/A MAX. 5 130 | mVIA | 4.217 5.54 2.99 0.451 5.570 v
1.5mm 20mV/A MAX. 5 10 | mV/A| 2.208 3.48 1.27 0.678 4.332 v
Connector mating force 67N MAX. 5 5 N 55.89 58.0 54.4 1.80 61.29 v
Connector unmating force 67N MAX. 5 5 N 51.83 54.5 50.2 1.68 56.87 v
Resistance to Initial 0.5mm 10mV/A MAX. 5 130 | mV/AA | 2.780 3.28 2.30 0.329 3.767 v
forcedmating Voltage drop 1.5mm 10mV/A MAX. 5 10 | VIA | 1.089 1.01 0.98 0.036 1.197 v
After test 0.5mm 20mV/A MAX. 5 130 | VIA | 2.682 3.47 2.14 0.262 3.468 v
1.5mm 20mV/A MAX. 5 10 | VIA | 0.967 1.03 0.90 0.093 1.246 v
Fretting corrosion Dry circuit resistance 0.5mm Grasp the ability value - 5 - See Graphs 1 and 2. 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 287.06 291.8 279.5 5.40 270.86 v
Terminal crimp strength 0.5mm 70N MIN. - 10 N 83.32 86.1 81.0 1.55 78.67 v
1.5mm 90N MIN. - 10 N 113.18 119.7 106.2 5.15 97.73 v
Initial 0.5mm 10mQ MAX. 5 130 | mQ | 2.002 2.89 1.48 0.323 2.971 v
) Dry circuit 1.5mm 10mQ MAX. 5 10 mQ | 0.810 0.99 0.64 0.119 1.167 v
Thermala going | ogistance o ot 0.5mm 20m NAX. 5 | 130 | mQ | 2607 | 348 | 209 | 0.368 | 3.801 |
1.5mm 20mQ MAX. 5 10 mQ | 1.104 1.33 0.81 0.154 1.566 v
Terminal With secondary 0.5mm 49N MIN. 2 26 N 88.64 90.6 85.4 1.45 84.29 v
retention lock 1.5mm 100N MIN. 3 6 N | 127.09 | 1312 | 1229 205 | 11824 | v
force Without 0.5mm 20N MIN. 2 26 N 50.31 59.0 35.0 7.07 29.10 v
secondary lock 1.5mm 60N MIN. 3 6 N 7517 84.8 67.6 8.08 50.93 v
Housing lock strength without terminals 49N MIN. 5 5 N 292.87 298.3 285.4 4.94 278.05 v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Feeling (insertion/removal) No discomfort 5 5 - No discomfort v
Initial 0.5mm 10mQ MAX. 5 130 | mQ | 2.180 2.79 1.70 0.224 2.852 v
Dry circuit 1.5mm 10mQ MAX. 5 10 mQ | 0.936 1.23 0.77 0.168 1.440 v
Low temprature resistance After test 0.5mm 20mQ MAX. 5 130 | mQ 2.349 2.99 1.87 0.212 2.985 v
a going 1.5mm 20mQ MAX. 5 10 mQ | 0.870 1.10 0.80 0.130 1.260 v
Terminal With secondary 0.5mm 49N MIN. 2 26 N 89.44 89.9 87.8 0.71 87.31 v
retention lock 1.5mm 100N MIN. 3 6 N | 12955 | 131.3 | 1267 205 | 12340 | v
force Without 0.5mm 20N MIN. 2 26 N 44,92 56.9 32.6 7.08 23.68 v
secondary lock 1.5mm 60N MIN. 3 6 N 67.04 70.1 64.1 2.04 60.92 v
Housing lock strength without terminals 49N MIN. 5 5 N 264.06 274.4 256.7 7.14 242.64 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 290.60 | 295.50 | 287.70 2.90 281.90 v
Terminal arimp strength 0.5mm 70N MIN. - 10 N 87.18 90.00 83.40 2.12 80.82 v
1.5mm 90N MIN. - 10 N 118.73 | 123.90 | 113.10 3.86 107.15 v
Initial 0.5mm 10mQ MAX. 5 130 | mQ | 2.236 2.94 1.36 0.369 3.343 v
Thermal shock | Dry circuit 1.5mm 10mQ MAX. 5 10 mQ | 1.057 1.27 0.91 0.099 1.354 v
resistance After test 0.5mm 20mQ MAX. 5 130 | mQ | 3.357 5.41 3.40 0.887 6.018 v
1.5mm 20mQ MAX. 5 10 mQ | 1.599 1.76 1.36 0.133 1.998 v
Terminal With secondary 0.5mm 49N MIN. 2 26 N 91.60 924 90.0 0.61 89.77 v
rstention lock 1.5mm 100N MIN. 3 6 N 128.14 130.0 122.0 3.00 119.14 v
force Without 0.5mm 20N MIN. 2 26 N 46.43 58.0 36.7 7.00 25.43 v
secondary lock 1.5mm 60N MIN. 3 6 N 76.36 80.4 71.6 4.01 64.33 v
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ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report

Document No.

STR-23015

Table 4. List of results: Properties after endurance tests —II (28P)

Data
i i Judge.
ltem Measurement Requirements Set n Unit Avg | e | Wi | S Avg i3 udge.
Housing appearance No detrimental deformation 5 5 - No detrimental deformation N
Feeling (inserton/removal) No discomfort 5 5 - No discomfort v
) . Between terminals 100MQ MIN. 5 5 - 10,000MQ MIN. v
Insulation resistance - -
Between terminal and housing 100MQ MIN. 5 5 - 10,000MQ MIN. v
X No insulation i X
Between terminals ) 5 5 - No insulaton breakdown v
) " breakdown or erosion
Withstanding voltage - -
. . No insulation . .
Between terminal and housing ) 5 5 - No insulaton breakdown v
Temperature breakdown or erosion
humidity Leak current 1mA MAX. 5 5 - 0.1mA MAX. v
cycle Inial 0.5mm 10mQ MAX. 5 130 mQ 2.837 342 2.31 0.302 3.743 v
Dry circuit nia T.5mm T0mQ MAX. 5 | 10 | ma | 1155 | 136 104 | 0085 | 1410 v
resistance Afer test 0.5mm 20mQ MAX. 5 130 mQ 3.152 4.05 2.50 0.354 4214 v
ries T5mm 20m0 MAX. 5 10 | m0 | 123 162 0.95 0191 | 1808 v
"":1' 0.5mm 49N MIN. 2 26 N 91.29 91.7 90.4 0.36 90.21 v
Termnal | S0 T5mm 00N MIN. 3 | 6 | N | 12953 | 1331 | 1259 | 306 | 12035 | &
retention force ';‘“ 0.5mm 20N MIN. 2 26 N 46.10 53.5 37.7 5.06 30.92 v
seoondary T.5mm 60N MIN. 3 | 6 | N | 6978 | 77 | 78 194 | 6396 | «
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Connector retention force Direction 1 100N MIN. 5 5 N 298.00 305.9 292.0 5.14 282.58 v
) . Between terminals 100MQ MIN. 5 5 10,000MQ MIN. v
Insulation resistance - -
Between terminal and housing 100MQ MIN. 5 5 - 10,000MQ MIN. v
) No insulation . )
Between terminals ) 5 5 - No insulaton breakdown v
) " breakdown or erosion
Withstanding voltage - -
. . No insulation . .
Between terminal and housing ) 5 5 - No insulaton breakdown v
. breakdown or erosion
Res:]s:?izice b Leak current 1mA MAX. 5 5 - 0.1mA MAX. v
y Inial 0.5mm 10mQ MAX. 5 130 mQ 2.560 3.34 1.67 0.470 3.970 v
Dry circuit nia T.5mm T0m0 MAX. 5 | 10 | ma | 1.001 118 098 | 0060 | 1271 v
resistance Afer test 0.5mm 20mQ MAX. 5 130 mQ 2.634 312 2.34 0.164 3.126 v
ries T5mm 20m0 MAX. 5 10 | mo | 114 138 107 0086 | 1402 v
"‘”';' 0.5mm 49N MIN. 2 26 N 88.87 89.3 87.7 0.56 87.19 v
Termnal | S0 T5mm 00N MIN. 3 | 6 | N | 11644 | 1224 | 1118 | 445 | 10279 | &
retenton force ';‘“ 0.5mm 20N MIN. 2 26 N 46.67 522 36.8 4.35 33.62 v
seoondary T5mm 60N MIN. 3 | 6 | N | 6739 | 702 | 648 | 220 | 6009 | 4
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Resistance to Inial 0.5mm 10mV/A MAX. 5 130 | VA 3.145 361 3.02 0.147 3.586 v
abrasion Volbe d nia T5mm T0mVIA MAX. 5 10 | VA | 1352 143 113 0102 | 1658 v
olage drop or bl 0.5mm 20mVIA MAX 5 | 130 | VA | 2836 | 321 272 | 0130 | 322 v
res T5mm 20mVIA MAX 5 0 | VA | 1145 132 096 | 0088 | 1409 v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
Terminal crimn stength 0.5mm 70N MIN. - 10 N 87.17 89.9 83.6 1.76 81.89 v
Corrosion aas erminal crimp sreng T5mm 90N MIN. - 10 | N | 12440 | 1265 | 1225 152 | 11984 | «
ong Inial 0.5mm 10mV/A MAX. 5 130 | V/A 3.005 3.19 2.79 0.081 3.248 v
Volbe d nta T5mm T0mV/A MAX. 5 0 | VA | 1067 112 103 | 0031 | 1160 v
olage drop or bl 0.5mm 20mVIA MAX 5 | 130 | VA | 3217 | 397 240 | 0297 | 4108 v
res T5mm 20mVIA MAX 5 0 | VA | 1255 175 066 | 0362 | 2341 v
Resistnce b Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Sw::s'soorr‘rc:gon Torminal oo stenh 0.5mm 70N MIN. - 10 | N | 7941 | 8240 | 77.60 261 7158 v
: erminal crimp sreng T5mm 90N MIN. - 10 | N | 1981 | 12010 | 11930 | 043 | 11852 |
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation v
Housing appearance No detrimental deformation 5 5 - No detrimental deformation v
) . Between terminals 100MQ MIN. 5 5 10,000MQ MIN. N4
Insulation resistance - .
Between terminal and housing 100MQ MIN. 5 5 - 10,000MQ MIN. N4
X No insulation . X
Between terminals ) 5 5 - No insulaton breakdown N
. . breakdown or erosion
Conden sation Witstandng voliage No insulation
Between terminal and housing ) 5 5 - No insulaton breakdown N
breakdown or erosion
Leak current 1mA MAX. 5 5 - 1pA MAX. v
Inial 0.5mm 10mQ MAX. 5 130 mQ 2.860 344 2.34 0.329 3.847 v
Dry circuit nha T5mm TOmQ MAX 5 | 10 | m0 | 1233 | 148 105 | 0430 | 16238 | ¢
resistance Aer fest 0.5mm 20mQ MAX. 5 130 mQ 2.875 3.25 2.55 0.146 3.313 v
res T5mm 20mQ MAX. 5 0 | ma | 1432 140 094 | 0138 | 1546 v
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Document No.

ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 5. List of results: Properties after endurance tests —IIl (28P)

Item Measurement Requirements Set n Unit Avg, | e | E\)ATr:a | S gl Judge.
Housing appearance No defrimental deformation 5 5 - No detrimental deformation v
Leak current 1mA MAX. 5 5 - 1A MAX. v
0.5mm T00MQ MIN. 5 5 : 10,000MQ MIN. v
2500 T5mm T00MQ MIN. 5 5 : 10,000MQ MIN. v
0.5mm T00MQ MIN. 5 5 - 10,000MQ MIN. 7
Dump heatcycle Insulation 500 1.5mm 100MQ MIN. 5 5 - 10,000MQ MIN. N
resistance 0.5mm 100MQ MIN. 5 5 - 10,000MQ MIN. v
7500 Tomm T00MQ VN, 5 5 | - 10,000MQ MIN. v
0.5mm T00MQ MIN. 5 5 : 10,000MQ MIN. v
1000h T5mm 100MQ MIN. 5 5 10,000MQ MIN. v
Migraton No migration 5 5 - No migration N
Sgopotc 05mm ZT=50°C MAX. 5 5 | ¢ | 2674 277 256 073 28.93 v
3 | T5mm AT=50°C NMAX. 5 5 | T | 3330 341 329 053 34.89 v
N Alpdes 05mm AT=50°C MAX. 5 5 | ¢ | 2785 293 26.2 114 31.27 v
2 T5mm T=50°C MAX. 5 5 | < | 3106 315 299 0.67 33.07 "
2 Sigopd 05mm T=50°C MAX. 5 5 | < | 3013 37 285 147 3454 v
5 |Ater T5mm AT=50°C NAX. 5 5 | ¢ | 3657 370 36.1 0.34 37.59 v
Current cycle et o ooes 0.5mm AT=50°C MAX. 5 5 C | 3329 341 27 0.55 34.94 v
T5mm _T=50°C MAX. 5 5 | ¢ | 3734 375 371 017 37.85 v
- 0.5mm T0mVIA MAX. 5 | 130 | VA | 2706 3.25 2.23 0205 | 3321 v
Inial T5mm T0mVIA MAX. 5 0 | VA | 0889 132 0.70 0185 | 1444 v
Voltage drop 05mm Z0mVIA MAX. 5 | 130 | VA | 283 | 331 252 | od67 | 33% | v
Afer test Tomm Z0mVIA MAX. 5 | 10 | VA | 0952 | 141 08 | 0083 | 1201 v
- 05mm T0mVIA MAX. 5 | 130 | VIA | 2650 315 2.20 0471 | 3.163 "
Inial T5mm T0mVIA MAX. 5 10 | VA | 0959 118 0.86 0110 | 1289 v
Shock Voliage drop 0.5mm 20mVIA MAX. 5 | 130 | VA | 2644 3.05 2.07 0182 | 3.190 v
Afer fest T5mm 20mVIA MAX. 5 0 | VA | 1.099 127 0.86 0146 | 1537 v
Microcut 1usMIN.7QMAX. 5 5 - No microcut v
Sigepote 05mm AT=50°C MAX. 5 5 | ¢ | 2487 2.7 237 134 28.89 v
3 i T5mm AT=50°C NMAX. 5 5 | C | 3325 35 329 0.28 34.00 "
S Al s 05mm T=50°C MAX. 5 5 | ¢ | 2261 236 219 0.71 2474 v
g 15mm AT=50°C MAX. 5 5 | c | 3026 305 300 0.20 30.86 v
g Srdepot 05mm T=50°C MAX. 5 5 | c | 2641 281 255 112 2.7 "
5 At T5mm AT=50°C MAX. 5 5 | ¢ | 3657 373 36.1 0.46 37.95 v
B s 05mm AT=50°C MAX. 5 5 | ¢ | 2562 26.1 253 0.32 26.58 v
T5mm T=50°C MAX. 5 5 | ¢ | 3748 379 372 0.31 3841 "
Vibration - 05mm T0mVIA MAX. 5 | 130 | VA | 2089 2.80 146 | 0277 | 2920 v
Inital Tomm TOmVIA MAX. 5 | 10 | VA | 1048 138 073 | o487 | 1609 |
Voltage drop 05mm Z0mVIA MAX. 5 | 130 | VA | 2518 | 339 183 | 0311 | 3451 7
Afer test T5mm 20mVIA MAX. 5 | 10 | VA | 1.009 120 081 | 0143 | 1438 | v
- 0.5mm T0mQ MAX. 5 | 130 | m2 | 2.180 2.79 170 | 0224 | 2852 v
Dry dircuit Intel 1.5mm 0mD MAX 5 | 10 | m) | 1.046 127 082 | 0181 | 1529 | <
resistance 0.5mm 20mQ MAX. 5 130 mQ 2436 3.30 1.88 0.304 3.348 v
Afer test Tomm 20mAMAX. 5 | 10 | m | 0982 107 087 | 0071 | 11%5 | «
Microcut 1usMIN.7QMAX. 5 5 - No microcut v
Terminal appearance No detrimental deformation 5 5 - No detrimental deformation N
Housing appearance No defrimental deformation 5 5 - No detrimental deformation v
, 05mm N MIN. - 0 | N | 354 367 346 0068 | 3340 "
Terminal coniact foroe Tomm WMIN. y 0 | N | 7830 | 800 774 | 008 | 7555 | ¢
- 05mm T0mVIA MAX. 5 | 130 | VIA | 2476 3.91 0.64 0.761 4759 "
o Inial T5mm T0mVIA MAX. 5 0 | VA | 1212 157 0.71 0.235 1917 v
m;f'ebr;"’rﬁg th'?nge Votage drop oo 35mm Z0mVIA MAX. 5 | 130 | VA | 438 | 73 262 | 1400 | 7711 v
T5mm 20mVI/A NMAX. 5 0 | VIA | 4166 | 16.09 103 4506 | 17684 | v
ikl 0.5mm 10mQ MAX. 5 | 130 | ma | 2362 362 0.71 0.740 | 4582 v
Dry circuit 15mm T0mQ MAX. 5 10 | mQ | 1.148 152 0.45 0323 | 2117 v
resistance 0.5mm 20mQ MAX. 5 130 mQ 4.034 7.03 2.30 1.114 7.376 v
Afer test Tomm 20mAMAX 5 | 10 | mo | 153% | 1300 | 068 | 4549 | 15183 | «
Microcut 1usMIN.7QMAX. 5 5 - No microcut v
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ISHEHYBRID CONNECTOR (NORMAL LOCK) Test Report TR 23015

Monitoring result of 0.5mm terminal
resistance for fretting corrosion
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Graph 1. Monitoring result of 0.5mm terminal resistance for fretting corrosion
Monitoring result of 1.5mm terminal
resistance for fretting corrosion
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Graph 2. Monitoring result of 1.5mm terminal resistance for fretting corrosion
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Monitoring result of thermal shock resistance
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Graph 3. Monitoring result of thermal shock resistance
Monitoring result of temperature/humidity cycle resistance
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ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 6. Initial performances test method - I

Test item Procedure
Terminal external appearance 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.

Cgunector mnmating fores 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
Withstanding voltage ground on mated connectors for Iminute.
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 pin: Apply current to 1 terminal.(1.5mm terminal : 11A, 0.5mm terminal : 7A)
* All poles : Connect 1.5 mm terminals and 0.5 mm terminals in series, and apply
the current value that is calculated by the above current value (7A)
multiplied by the coefficient in Table 4.

Temperature rise Pole Coefficient
1 1
2~3 0.75
4~5 0.6
6~8 0.55
9~12 0.5
13~20 0.4
Leak current Supply 16+0.1V to mated connector terminals. Measure maximum leak current.
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ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 7. Initial performances test method - II

Test item Procedure

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

) oo Point C
Peak temorature

260°C £5C(Peak)
-7 Point D
Point B [22%¢
o)~ 4
— After cooling

150°C
60sec. Max.

Coplanarity

[~ 150 —

Connector Temprature [s]

| 90+30sec.
I |

[~ 100

b

Point A(Initial)

Reflow Time [s]

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.

I

0

0
150 -5

150 -5

Peg strength

<

+5
300 30 0

Postion 1 .
Postion2

15[)*5
(== o = :
E.EG@

Postion3
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ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 8. Initial performances test method -1

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 of connector mating

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 isertion.

(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).

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

1.5mm terminal : 12N (only up , down) , 0.5mm terminal : 3N (4 directions)
applies a load.

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: Table below or actual measurement.

Voltage drop Whe S(i)zf(mml) Rmis;a:;e(mg)
D v
0.5011S) 245 A
0.5(1S0) 28
0.75 177
10 14
125 107

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

Subtract resistance of point 7Smm from female terminal crimp and male connector lead.
Then, subtract resistance of wires and male connector lead.

Wire resistance: Table above or actual measurement.

Dry circuit resistance

Microcut monitoring Measure dry circuit resistance.

Confidential C 1-PeX I

1 /15



Document No.

ISH®HYBRID CONNECTOR (NORMAL LOCK) Test Report STR-23015

Table 9. Initial performances test method -IV

Test item Procedure

Measure the force to pull out female terminal from female connector

Terminal retention f¢ . . . . .
ermumnat 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 insertion force to housing housing at a speed of 100mm/min

Fully populate female connector housing with the female terminals.
Retainer insertion/removal force Measure the force to insert and remove the retainer at a speed of 100mm/min.
Measure the forces for each of the two locking positions.

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 10. Environmental performances test method - I

Test item Procedure

Measure the force required to insert/remove populated female connector into/from fixed

Repeated msertion/ 1
cpeated msettionremova male connector at speed of 100mm/min. Repeat 10 times. Lock must be disengaged.

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 msertion.

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

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

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

Thermal agt p :
¢ g Remove the connectors from the chamber and leave it to ambient temperature to recover.

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

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
S5min Min.

Thermal shock

Room temperature

-40°C

i, 05h / 0.5h

1 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.

Relative humidity[’]

Temperature/humidity cycle

Temperature[C]

a5 1eycle 19 205 225
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Table 11. 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£3°C —
1h 1h
lcycle

Place mated connectors in the chamber and apply current for 1000h at 85+3°C,

Dump hestieyele 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

201, |

6D=T;

Fixing method Sinusoidal half-wave
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Table 12. 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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