—IlE

connectivity

Product Specification

108-160480

2022-5-22 Rev.A1

IPT HD 50/70/95mm?2 ISO CABLE SPECIFICATION

(High Current Screwed Connector Sealed)

IPT HD 50/70/95mm? ISO cable 7= 7S

PR: K.SI

DATE: 14Mar2022

CHK: J.LI Shanghai, China
A1 Revise CC | 22Mayzop | DATE: 14Mar2022
iti K.SI | 14Mar2022
A | Initial Released - APP:ZW.ZHOU | Document No.: | LOC: | REV:
REVISION DATE: 14Mar2022 108-160480 ES A1
LTR RECORD PR DATE
©2022 TE Connectivity family of companies This controlled document is subject to change. 1ol

All Rights Reserved
| Indicates Change

*Trademark. TE Connectivity, TE connectivity (logo), and TE (logo) are trademarks. Other logos, product, and/or company names may be trademarks of their respective owners.

For latest revision and Regional Customer Service, visit our website at www.te.com



108-160480

1.

CONTENT

SCOPE JE BT EE ..ot e ettt e e e eee e et ee e e e ee e ee e e e et e et ee et et e e ee e e et e et ee e eeen e neen e enenanees 3
L1 CONTENT I  coeeoeeeeeeeeeeeeee e ee e e eee e ee et e ete e eeee s e eee e eeen e eeseseeeee s e eeeeseesen e e ee s eees e eesesesseseneeenseneeeeseneneenneeeenen 3
1.2 QUALIFICATION ESE oot e et et eeeeee e e et e s e es st et eseee e et et ee s et esee et et esees e see et eesee et eseeseeeeeseneeesesenens 3

APPLICABLE DOCUM ENT S IE I ST ..ottt eee et et ee e es et sene e s nsaeeesene e s s eseseenesseneaneees 3
21 USABLE DOCUMENT DB B SCAE oottt ee et eee et eee et s s s es et seese e s s en s e s eeeseenessesesnsennenenes 3
22  TE SPECIFICATIONS BRI TG oot e e et e ee e s e e s en e en s eeseneessen e en s s eennens 3
23  CUSTOMER DRAWINGS ZE U BZR .....cooeeeeeeeeeeeeeee e eeeeee e e et s eee s en e e s ees s e eeseseeseneese s e een s s ennnnns 3
24 SPECIFICATIONS HRTG ..ot e ettt ee e et e s e e s eeee et eeesees e seseeseseseeseeseseeseeeeseeeeseeseseesesseseseseneeneees 4
25  OTHER SPECIFICATIONS BRI ...oovoeoeoeeeeeeeeee ettt ee e s e e st e en e s s eees s s en s e ennens 4

REQUIREMENT ZESR ..ottt sttt sttt a st e et a st s s st s st n s st s s s st st sanan 4
31  DESIGN AND CONSTRUCTION BETFRIZEFA ....oeoeoeeceeeeeeeeeeeeeeeeeete e eees e eee s eee s ene s eeen s eene e enenennes 4
3.2 MATERIAL FBE oottt et e et ees e se e et eeee e e e e e e e ee e e ee e e e e e eeseeeeeeeeeeeee e s eeeesesesenaeseeeaseneneeens 4
3.3 TEST PARAMETERSAND TOLERANCESTIRRBEI S AZE oottt 5
I =Ny W LT T3 2T 5
35 GENERAL PERFORMANCE AND TEST DESCRIPTION &R EBEFRIEFIIR «.oovoveeeeeeeeeeeene 5
36 TESTSREQUIREMENT AND METHOD SUMMARY JURRZEER BT .o 6
3.7 ADDITIONAL TEST PROCEDURESAND TEST RESULTS IR ERGE R oo 9
38  TEST SEQUENCE TRIBMIFE ......oveoveeeeeeeeeeeeeeeeeeeeeeesseeseesessessessessessessessesss s ssssessessessesseesessessesses s eesees s eeseenenn 10

QUALLITY BB oottt ettt et e e et e e et e e e e e e e e e e e e e e e e e e e e e e e e s et et s ee s eeseeneeeeeneeeeans 11
A1 QUALIFICATION TEST ZERE coooooeoeeeoeeeeeeeeeeeeeeeeeee e eeee s e et e s st e s e es s s se st ee s s st eesee e ses s ees s eee s e eeeeenenn 11
42  REQUALIFICATION TEST BT ooiirceieeeeceseeesestsees st sesss s sesssses s ssssstassssassessssassessssstassssassassssnsanas 11
A3 ACCEPTANCE B oot eeeeeee et vt et et et et es e es et es et e e e et et eeeeeseaeseseseen s es et et et eseeeseneneneseennesnenenennene 11
44  QUALITY CONFORMANCE INSPECTION BB AHEREIE ... oo 11

APPENDI X B oottt ettt e et e et e e e e e e eeee e e e eeeet e e e e e e e e e e eee et eneee e e ee e e et en et eeeee e ee e eneeene 12
51 DERATING INSIDE HOUSING BFRIBFFFERTHIZR . .........cooveeeeee e 12

Rev. A1 2,14



. 108-160480

1.1

1.2

2.1

2.2

2.3

SCOPE &H i H

Content A&

This specification covers the performance, test and quality requirements for IPT HD 50/70/95mm?2 ISO
cable.
A HFEIE T IPT HD 50/70/95mm2 1ISO £R 45 (¥ RE, WA 2K .

Qualification X5

When tests are performed, the following specifications and standards shall be used. All inspections
shall be performed using the applicable inspection plan and product drawing.

AR A BT T 30 RV S AR HEIRAT o FITAT IS 6 I A SR 50 A 6 TR B ik P AR AT

APPLICABLE DOCUMENTS & F 3Cf4

Usable document {8 i 3¢ 4%

In the event of conflict between the requirements of this specification and the drawing, the

drawing shall take precedent.

In the event of conflict between the requirement of this specification and the referenced documents,
this specification shall take precedent.

FEARTE I EOR 5 AR E s RIS, DU bt 4O HE . R R 5226 30 R B s R, UK
A HE

TE specifications FF} 1 FHE

TEC-109-1: General requirements for Test Specifications / il iiH F Hi vt

Customer Drawings %/ E 4%

Drawing No. Component Description List

C-2371019 1pos Ring Tongue, Housing, Assy, Sealed
C-2371017 2pos Ring Tongue, Housing, Assy, Sealed
C-2355146 3pos Ring Tongue, Housing, Assy, Sealed
C-2355153 Protective cover

C-2355148 Shielding sleeve

C-2355150 Shielding

C-2355151 Single wire seal

C-2177380 50mm2 wire Ring tongue

C-2365737 70 mm2 & 95 mm?2 wire Ring tongue

WIRE 50/70/95mm? ISO H+S cable

Rev. A1
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2.4 Specifications #id

Specification Description
108-160480 IPT HD 50/70/95mm? SO CABLE SPECIFICATION
114-160263 IPT HD 50/70/95mm? ISO CABLE APPLICATION SPECIFICATION
2.5  Other specifications HABHE

Doc number Edition Standard: Title, Author
DIN EN 60664-1 5008-01 Isolation Coordinetio.n fer equipment within lowvoltage
systems - Part 1: Principles, requirements and tests
DIN 40050-9 1993-05 Degrees of prof[ectlon (!P-Coc_ie) - Protection of electrical
equipment against foreign objects, water and access
Road vehicles — Degrees of protection (IPCode) -
ISO 20653 2006-08 Protection of electrical equipment against foreign objects,
water and access
i i Electric road vehicles — Safety specifications. Part 3:
1SO 6469-3 2001-01 Protection of person against electric hazards
-1: 2006-01
2 2010-03 | 10 tric road vehicles — Environmental conditions and
1SO 16750 -3:2007-07 testing for electrical and electronic equipment
-4:2010-04 g auip
-5:2010-04
1998-03 Connections for High Voltage On-Board Road Vehicle,
SAE J1742 Electrical Wiring Harnesses Test Methods and General
(2005-12) i
Performance Requirements
LV 214-1 2010-03 Test specification for motor vehicle connectors
LV215-1 2009-02 Electrical/Electronic Requirements of HV Connectors
VW80332 2017-09 Motor Vehicle High-Voltage Contacts
UL2231-2 2012-09 Personnel Protection Systems for Electric Vehicle (EV)

Supply Circuits

3.1

3.2

REQUIREMENT E3R

Design and Construction %145 #)

Products must meet the design, construction and physical dimensions specified in the applicable
product drawings.

77 it A 50 A 7 i B AR B T, SRR R DR

Material #1K

Description of the material refer to related customer drawings.

PR IR AR <% /7 B2

Rev. A1
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3.3 Test parameters and tolerances WIS 5 A%

Table 1: Test parameters and tolerances

Requirement Z3k Tolerance A%
Ambient temperature I | 23°C £ 5°C
Relative humidity HXEE | 45% to 75%
Atmospheric pressure K<k /) | 96kPa + 10kPa

3.4 Ratings %%

Description Range

Max. Voltage acc. DIN EN 60664-1 <1000VDC

Dielectric withstand voltage acc. ISO 6469-3, SAE J 1742 4000VAC

Insulation resistance acc. ISO 6469-3, SAE J 1742 >200MQ
Isolation Group | acc. DIN EN 60664-1 600=<CTI
Pollution degree acc. DIN EN 60664-1 2

Ambient temperature -40°C to 140°C
2D§é;]5r:e3es of protection (IP-Code) against access acc. ISO IPXXB

Degrees of protection (IP-Code) against foreign objects and
water acc. 1ISO 20653 IPX9K, IP68

Color of plastic housing (z)cl)rggge similar RAL

Durability mating cycle 20 Max.

3.5 General Performance and Test description & F 14 fE AR iR

The product is designed to meet the electrical, mechanical and environmental performance
requirements specified in chapter 3.6. All tests must be performed at the test condition of the
TE test specification 109-1 unless otherwise specified.

77 i N RE L 3.6 T AT, HUBAIIABE S PERE 2R . T il F5 42 8 TE BV 109-1
MR AF AT, BRAES A Uil
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3.6

Tests requirement and method summary MR E R K 2

Test Item

Requirements

Procedure

PGO received Inspection

Visually Examine

Visual inspection No defects. LV215-2
50mm2 <=0.025mQ
50mm2 After aging<=0.05 mQ
Ring tongue crimp 70mm2 <=0.019mQ LV215-2
resistance 70mm2 After aging<=0.038 mQ
95mm2 <=0.016mQ
95mm2 After aging<=0.032 mQ
50mm2 <=0.13mQ
50mm2 After aging<=0.26 mQ
Ring tongue Contact | 70mm2 <=0.12mQ LV215-2
resistance 70mm2 After aging<=0.24 mQ
95mm2 <=0.11mQ
95mm2 After aging<=0.22 mQ
Shielding Contact Shielding resistance<=10mQ LvV215-2

resistance

Insulation resistance

Insulation Resistance <=200MQ

1000VDC 60s Lv215-2

Electric withstand

Leakage current <=10 mA.

4000VAC for 60s Lv215-2

PG6 Interaction between contact and housing

Drop test

No defects

Drop the sample from height of 1 meter.
LV215-2

PG7 Handling and functional reliability of the housings

Retention force of

Retention force of the housing screw

the housing screw Min.1500N join

join DIN EN 60512-8

Protection cover for Protection cover for single wire seal
single wire seal Min. 600N retention force

retention force

DIN EN 60512-8

PG 11 Contacts: Plugging and unplugging forces

Insertion force and

Insertion and remove force to the

remove force to the Max. 75N interface
interface DIN EN 60512-8
pating cycle 20 cycles LV215-2
requency

PG 12 Current heating, derating

Derating with wire

Dependent on application and
cable type different values are
possible Max.

Lv215-2
DIN EN 60512-5-2

Derating with
shielding

Value determination
Derating see appendix 5.1

LvV215-2
DIN EN 60512-5-2

PG 13 Housing influence on the derating

Rev. A1
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Derating with
Housing

Derating with housing
Dependent on application and
cable type different values are
possible Max.

Derating see appendix 5.1

Lv215-2
DIN EN 60512-5-2

ISO16750-3 Dynamic loading VI

Vibration test

No physical damage, harmful
crack, or deformation shall exist.
Circuit interruption <1 us (< 7 Q)

Table 12 — Values for PSD and frequency

Frequency PSD
Hz (m/s2)2/Hz

10 18
20 36
30 36
180 1
2000 1

NOTE

r.m.s. acceleration value = 57,9 m/s%.

32h for each plane

Shielding Contact . .

resistance Shielding resistance<=10mQ LV215-2
50mm2 <=0.025mQ
50mm2 After aging<=0.05 mQ

Ring tongue crimp 70mm2 <=0.019mQ LV215-2

resistance

70mm2 After aging<=0.038 mQ
95mm2 <=0.016mQ
95mm2 After aging<=0.032 mQ

PG 18A Coastal climate load

Salt spray, cyclic

Shielding resistance<10mQ
(after Salt spray)

Lv215-2
DIN EN 60068-2-52(SG5)

PG 20 Climatic load of the housing

Aging in heat

Place the sample in the 140 °C
heat chamber for 120h

DIN EN 60068-2-2&LV215-2.

Humid heat, constant

Place the sample in the 40°C,
95%RH chamber for 10 days

DIN EN 60068-2-2&LV215-2.

Low temperature
aging and mating
cycle

Place the sample in the -40 °C
chamber for 48h, un-mating and
mating the plug and header for
one time at -20°C.

DIN EN60068-2-1&LV215-2.

Dry heat test

Place the sample in the 80°C
heat chamber for 48h

DIN EN 60068-2-2&LV215-2.

Insulation resistance

Insulation Resistance <=200MQ

1000VDC 60s
LvV215-2

Drop test

No defects

Drop the sample from height of 1 meter.
LV215-2

PG 21 Long-term tempera

ture aging

Long time aging in
dry heat

Pass group other tests

Place the sample in the 140 °C chamber
for 1000h
DIN EN 60068-2-2&LV215-2.

Rev. A1
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Shielding Contact

Shielding resistance<=10mQ

Lv215-2

resistance
50mm2 <=0.13mQ
50mm2 After aging<=0.26 mQ
Ring tongue Contact 70mm2 <=0.12mQ LV215-2
resistance 70mm2 After aging<=0.24 mQ
95mm2 <=0.11mQ
95mm2 After aging<=0.22 mQ
Drop test No defects Drop the sample from height of 1 meter.

Lv215-2

PG 22B Resistance to chemicals

Chemical resistance

Lv215-2

Insulation resistance

Insulation Resistance <=200MQ

1000VDC 60s
Lv215-2

PG 23 IP68, IP6K9K

fluid:

Aging in dry heat 140 °C for 120h Lv215-2
Thermal shock air-air | -40°C and 140°C 144 cycles Lv215-2
Medium: Low surface-tension
5% NaCl solution
Immersion with 1. Normal pressure
ressure difference 2. -10 kPa, hold time 5 min LV215-2
P 3. -50 kPa, hold time 5 min
4. Normal pressure
Pressure change: 10 kPa/min
Thermal shock, air- 30 minutes @ 120°C air, 15 LV215-2

minutes @ 0°C in 5% NaCl;

IP68/IP69K

IP68/IP69K

LV215-2&1S023653

Insulation resistance

Insulation Resistance <=200MQ

1000VDC 60s
LvV215-2

PG 50 EMC testing

EMC

Initial condition
2 MHz
30 MHz

Reguirements
<5 mQ/m
<50 mQ

LvV215-2

Rev. A1
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3.7

Additional Test Procedures and Test Results [f$ 1R 5 =SS R

Test Item

Requirements

|

Procedure

PG1 shielding &ring tongue crimping

Visual inspection

No defects.

Visual inspection Insulation and
shielding crimp closed
TE-Spec 109-18079

Cross section for
shielding

Cross section inspection

TE-Spec 109-18079

Wire pull force for
shielding

Pull out force of shield crimp:
>150 N.
Pull out force of insulation: >30N

Pull speed. 50 £5 mm/min
TE-Spec 109-18079

PG2 shielding crimp temperatu

re shock test

Visual inspection

No defects.

No defects.
TE-Spec 109-18079

Contact resistance
shielding

Resistance of shielding:<10mQ

TE-Spec 109-18079

temperature shock

- 40°C /140 °C, 15 min. 500
cycles

TE-Spec 109-18079

Contact resistance
shielding

Resistance of shielding:<10mQ

TE-Spec 109-18079

humid heat cycling

Humid Heat cycling
95% rel. humidity, 25/55°C, 10
cycles 24h

TE-Spec 109-18079

Contact resistance
shielding

Resistance of shielding:<10mQ

TE-Spec 109-18079

Rev. A1
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3.8 Test sequence AWIFF

SAMPLE QUANTITIES

Test or Test Group(PG)

Dynamic

examination 0 6 7 11 12 | 13 Loading 18 | 20

21

22

23

50

Visual inspection 101 ] 1 1 (1] 1 1 1] 1

—_

Ring tongue crimp
resistance

Ring tongue Contact
resistance

Shielding Contact 2 2
resistance 4 4

Insulation resistance 4 | 3

Electric withstand 5

Drop test 2 8

Retention force of the
housing screw join

Protection cover for
single wire seal 3
retention force

Insertion force and
remove force to the 2
interface

Mating cycle
frequency

Mechanical shielding
crimp validation

Derating for wire
assemble

Derating with
Housing

Vibration test 3

Salt spray, cyclic 3

Aging in heat 3

Humid heat, constant 4

Low temperature
aging and mating 6
cycle

dry heat test 7

Long time aging in
dry heat

Chemical resistance

Thermal shock air-air

Immersion with
pressure difference

Thermal shock,
air-fluid

IP68/IP69K

EMC

Rev. A1
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4.1

4.2

4.3

4.4

QUALITY FRE

Qualification test X%

Samples must be in accordance with drawings and be taken in a random way in the production
in progress.

PRI 7 i AR — B JF Ho A i R B LI B o

Requalification test E 1% &

If changes significantly affecting form, fit, or function are made to the product or to the manufacturing
process, product assurance shall coordinate requalification testing, consisting of all or part of the
original testing sequence as determined by product engineering.

A SR i B R A R R AU, AR D RE B, TR T B A4 R S AR SR
TR, EEHT IR e A Bl 0 - AT .

Acceptance Kt

Acceptance is based on verification that the product meets the requirements of section 3.6. Failures
attributed to equipment, test setup, or operator deficiencies shall not disqualify the product. When
product failure occurs, corrective action shall be taken and samples resubmitted for qualification.
Testing to confirm corrective action is required before resubmitted.

AR T MRV os, A 22 3 B R A LI R AR R BN B E 7= i AN S M o 2477 i RO,

A M LA DA BT R SR AT I UE . E BT IERT, RN CAH A BRI,

Quality conformance inspection i & &L

The applicable TE Connectivity quality inspection plan will specify the sampling acceptable quality level
to be used. Dimensional and functional requirements shall be in accordance with the applicable product
drawing and this specification

TE Connectivity )5t &30 v i @ R BT s bRt . RO RIDIREEER, 42 i A 7= it B AR A A

HIE

Rev. A1
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5. APPENDIX P4

5.1  Derating inside housing & 515 - P45 il £&

Housing influence on derating: 1pos 2pos 3pos connector
Derating inside housing: Current at contact with load at shield
80% Characteristic curve of measured value, cable length
according to DIN EN 60512-5-2
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warmac ity
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