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Amphenol mphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrrva!ed nterConnects for Harsh Environments
1. Scope/ ¥
A leading professional solutions provider of waterproof connectors (overmolded with cable, receptacle, field installable) in the
industry, Amphenol LTW ( ALTW ) always fulfills any requirements with high functionality and reliability products; even it is a very
special requirement. And it is highly recommended to be applied to harsh environment.
Amphenol LTW (ALTW ) JE /7K 855 1% R A A RS B, 12 ) & 4R A B PR 5 2R U R 23 DU JE S R 8 PSR e
RIRER, B B S e s vl S IR i A2 SRS o R RO MRt R A -

This product specification sheet describes the product application in the markets such as Renewable Energy, Industrial
Automation, LED Lighting, Marine, Broadband Wireless Access, Smart Grid, Heavy Equipment, Medical, Electrical Vehicle....etc.
AFR R EHH AL T Amphenol LTW(ALTW)ES:E’JFEH%%H? o AEmMBEZIERT AIHARNE - TEEEME - LED - fifd > &
AR A FREERAY o IR/ AV - B E BT

2. Applicable Documents / £ 37 {4
2.1 Industry Document / 2% 5FfEi:
Amphenol LTW (ALTW ) 351 kAR EERVEE ML i+ & 2 TR ST, B4 1EC, EIA, MIL, NMEA--

3. Specification / %
3.1 Material / #'&

Parts / Eff Material / $1'&
Connector / #E#25 Thermoplastic / ZE 1R
Pin/ IT- Copper Alloy / $i&4:
Nut/ $21E Thermoplastic / ZMEIRE, Metal / £J8
Clamp Ring / #cEg Thermoplastic / ZA¥A14:¥RE

O-Ring / O #l¥x
Gasket / g Rubber / 1552
Seal / I

Shield/Shell / JFifiz Metal / €&

3.2 Rating / #&{ERF4K

Voltage / ZEBE 60V D.C./A.C. 60 {k ER/ATHK

Current / ZEJi 3A

Operating Temperature / #{FJ5E | Receptacle: -40°Cto +85°C  (#&[K-40 E~85 &)
Overmolded With Cable / Receptacle With Wires: -20~80°C (}&[K-20 [£~80 &)

Field Installable : -40°C~105°C  (#%[K-40 E~105 [¥)

IP/ 7K 4] Overmolded With Cable : IP67, IP68 (1M / 24h)
Receptacle / Receptacle With Wires : IP67, IP68 (1M / 24h)

Field Installable : IP67
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INDUSTRIAL PRODUCTS GROUP
4.  Test Requirement/HlEA kK
4.1 Appearance/y N

Unrivaled

Amphenol LTW

nterConnects for Harsh Environments

Iltem / JEH Test Condition / JHIE (&

Requirement / {§&{EFEK

EIA-364-18
Examination of product

HMEa

Visual inspection No physical damage

RESNEE R A

No defect would impair normal operation

R EE B IE R R

4.2 NMEA2000 Test to be Conducted /NMEA2000 JHizIE H

Iltem/ IEH

Test Condition / JHIE {6

Requirement / {&&{FEFEk

Physical

Configuration-Connector

ODVA Specification, Edition 1.5,

NMEA 2000 Appendix I, Section 6.21

Section 8-3.12.4 Table 8-3.70 (Micro Connector)

Visually inspect that the connectors male and

female ends have same physical configuration

bbb NMEA2000 [ff$% | » 25 6.21 Z=Ef as per the Open DeviceNet Vendor
f<H2 ODVA £/ A 1.5,55 8-3.12.4 Z=£fi > 3 8-3.70(Micro Connector) Association Specification, Edition 1.5
e S A e
Male General Characteristics Specification *E?% ODVA Tﬁ@*ﬁ;& 1.5 H’i ’ E@%ﬁfﬁ@}g
Number of Pins 5
Nile AT 75 U A B
Coupling Nut Thread MI2 x 1 6G fit
Rotation Optional 60047-5-2 © IEC:1907+A1:1000+A2:2003 — 181 —
Standard IEC 60947-5-2, Figure D.2 intermateability requirements
Pinout Drain : Pin 1, V+: Pin 2, V- : Pin 3, CAN_H : Pin 4, CAN_L : Pin 5 aromg, :a|n’.§u|
Female General Characteristics Specification
Number of Sockets 5 ;
Coupling Nut Female e
Coupling Nut Thread MI2 x 1 6G fit
Rotation ' Required
Standard 1EC 60947-5-2, Figure D.2 intermateability requirements
Pinout Drain : Pin I, V+: Pin 2, V-: Pin 3, CAN_H : Pin 4, CAN_L : Pin §
Physical Characteristics Specification
Wiping Contact 30 micro inch gold minimum over 50 micro inch nickel minimum or S — - — Sesling faca I
Plating Requirements 5 micro inch gold minimum over 20 micro inch palladium-nickel WOTE. The cartar s iy be amited whn ot necessar
minimum over 50 micro inch nickel. All gold must be 24 Karat " e s ’

Figure D2 - M12 @ S.pin integral connector for d.c. proximity switches

Wiping Contact Life 1000 insertion-extractions.
Plating NMEA 2000 Appendix |, Section 6.22 e all gold pins must be 24 Karat

Requirements-Connector

HIETR

ODVA Specification, Edition 1.5, Section 8-3.12.4 Table 8-3.70 (Micro Connector)
NMEA2000 [ff$% 1> &5 6.22 256

£:7% ODVA #i31 Edition 1.5, #%£fj 8-3.12.4 > Table 8-3.70 (Micro Connector)

o PERAURENH Ry 24Karat

Connector Electrical NMEA 2000 Appendix I, Section 6.23

Characteristics Visually inspect that the connectors meets the specification as per the following section
ERMERE of the Open DeviceNet Vendor Association Specification, Edition 1.5
Section 8-3.12.4 Table 8-3.70 (Micro Connector)

NMEA2000 [ff$% | > 55 6.23 Z

£:7% ODVA #1300 Edition 1.5, Z£fj 8-3.12.4 » Table 8-3.70 (Micro Connector)

Electrical Characteristics Specification

Operating Voltage 25 volt minimum

Contact Rating 3 amps minimum

Nominal: Less then 1 mOhm.
Maximum: 5 mOhms over life.

Contact Resistance

¢ all gold pins must be 24 Karat

* The contact rating for the micro connector
must be 3 amp minimum

o SEBAE L 24Karat

o M TAEER 2D 3 L
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Connector Water
Resistance

HREEEYI/KIERE

NMEA 2000 Appendix I, Section 6.24

Visually inspect that the connectors meets the specification as per the following section
of the Open DeviceNet Vendor Association Specification, Edition 1.5

Section 8-3.12.4 Table 8-3.70 (Micro Connector)

NMEA2000 [ff$% | > 5 6.24 2=

£:3% ODVA #i3 Edition 1.5, Z%ffj 8-3.12.4 > Table 8-3.70 (Micro Connector)

¢ The IP rating must be a minimum of IP67

o HEPESEDIKERFRET P67

Connector Oil Resistance

pE e S (TN

NMEA 2000 Appendix I, Section 6.25
UL1277, OIL RES 11, 60 Days in IRM 902 Oil at 75°C (See Figure 1)
NMEA2000 [f$% | > 55 6.25 Zfj

P AZEAE UL1277, OILRES Il, fEJRFE Ay 75°C Y IRM 902 JHHUE I/ 60 K (& [E] 1)

« There shall be no visible external indications
of damage or of unwanted ingress of oil.

o N EFR (E B BRI N B R B A A
HIHIE A Z2 2R 28 P

Connector Pull

Strength/Separation

7]

NMEA 2000 Appendix I, Section 6.26

23 NMEA2000 1Z#E[({5% |, 55 6.26 =EED

o Verify that the connector meets or exceed
the pull strength of 65lbs when attached to
the cable.

o HPE ST I5RE AT 65lbs

Termination Resistors

NMEA 2000 Appendix I, Section 5.3 and Section 6.28

o Verify that the termination resistors meet or

i L E 23 NMEA2000 fZ#E[({$% 1, 55 5.3 S=EIMNEE 6.28 E26f exceed the requirements as specified in
Section 8-3.2 of the Open DeviceNet Vendor
Association Specification, Edition 1.5
A BIHE SR EEK
Dust Test [5/7/EE Iz, Clause 13.4 of IEC 60529, Edition 2.2, IP6X ¢ Talcum powder did not enter the enclosure

Sample condition: non-operating & mated with fixture

Type of dust: Talcum powder

The amount of dust: 2kg per cubic meter of the chamber volume

The maximum depression: <20 mbar

Test duration: 8 hours

IEC60529, 2.2 i > £ 13.4 52K > IP6X

HEBES R IR LIBIRREEE TR, sl BEEitl: JHaly; MR 20 7/107K;
BEK N/ INT 20mbar; HIERIG A By 8 /NEF

(IP6X rating)

SEERFIE AR IPEX F40)

Temporary Immersion
Test (1m, 30 min)

IPX7 [Fj7K

IEC 60529, IPX7: Should be immersed in water at depth of at least 1 m for 30 minutes.

IRAGEEED 1 oREY K 30 938 -

eWater did not enter the enclosure.
*No physical damages

eVisual inspection inside no water
« HHKARRER ASNH
JEYEIRE,

* HEAE K EA

Temporary Immersion
Test (1m, 24 Hr)

IPX8 57K

IEC 60529, IPX8:

IRAGREZED 1 RAK 24 /N -

should be immersed in water at depth of at least 1 m for 24 hours.

eWater did not enter the enclosure.
*No physical damages

eVisual inspection inside no water
« HHKARRER ASNH
JEYEIAE,

* HEAEKEA

4/10




Amphenol

mphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrrvaled nterConnects for Harsh Environments

4.3 Electrical/&BH&

Iltem / JEH Test Condition / SHIE (&

Requirement / {&&{F55k

EIA-364-23 Mate connectors and measured by dry circuit, 20mV 10mA maximum.
Contact Resistance

Eizgical SR

2% EIA-364-23 > AREEHEAHIRICT - 6 20mV MAX., 10mA TS

initial : 1 mQ maximum
After test: A<5 mQ maximum
FIEE(E: 1 mQ maximum

ThEEMES:  A<5 mQ maximum

EIA 364-20 or IEC 60512-4-1
Dielectric Withstanding

AC 1000 voltage for 1 minute,

Voltage
TSR T EE AC 1000V - HE 1 7788
[ Ba EARI

e Current leakage less than 5mA
* No physical damage, flashover, sparks,
breakdown

JRER/NT 5mA

o SEMTELEE I PR B

EIA 364-21
Insulation Resistance

SRR

Supply DC 500 voltaget10% for 2 minutes.

4P [EE DCS00VEL0%, 2 44

The Insulation Resistant should be more
than 100M ()

4a4ERHET/EE 100MQ DA |

4.4 Mechanical/#f%

Item/ JHH Test Condition / JHIEd {5

Requirement / {&&{FE5Ek

Test method reference EIA-364-09, at rated cycling of 50050 per hour
Wiping Contact Life Test £ EIA-364-09 #E(THIE, » FETER BE /NS 500150 2%

[[Ep 843

1000 cycles minimum, no physical damage;
Pass the sequenced tests
itk e ]s 1000 X, fEYEIRE; 5

R

Mating force and
EIA-364-13, The connectors shall then be fully mated at a rate of 25.4 millimeters/minute

BPERSHURAR 25.4mm/ 5} i

Un-mating force

D

* Mating Force: 10N(1.02kgf) maximum

e Un-mating Force: 15N(1.53kgf) maximum
o3 AJJ: Fx A 10N(1.02kgf)

ot )7 F K 15N(1.53kgf)
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4.5 Environmental/F231&
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rConnects for Harsh Environments

Item/ JEH Test Condition / SHIE &4

Requirement / {&{EFEK

EIA-364-31,
Cyclic Humidity

TR M

RH : 90~95%, Temperature : -20~+85°C for 96 hours, 24 hours per cycle

YRS 90~95% » JEE-20~+85°C » 3t 4 K(96 /M) o

e Visual Examination

o Electrical Performance test
o Hifite#

o BRMEREE

Table 12.2
Oil resistance of jackets

1581 from Table 12.1

I"[see 29.1(i)]: Aged in IRM 902 oil for
60 d at 75.0 £1.0°C (167.0 £1.8°F)

I” [see 29.1(j)]: Aged in IRM 902 oil for
96 h at 100.0 £1.0°C (212.0 £1.8°F)

Condition of specimens at time of | Minimum ultimate elongation (1-inch Minimum tensile strength
measurement or 25-mm bench marks)
Unaged In accordance with requirements in UL

Specimens of 75°C (167°F) oil-resistant | 65 percent of the result with unaged 65 percent of the result with unaged
jacket from cable marked “oil resistant specimens specimens

Specimens of 80°C (140°F) ocil-resistant | 50 percent of the result with unaged 50 percent of the result with unaged
jacket from cable marked “oil-resistant specimens specimens

Figure 1 ---UL1277 Table 12.2

NMEA2000 Test to be Conducted:

6/10

(#) — Code for Tests Conducted. Product type Tests Conducted

1.  Physical Configuration-Connector: Adapter
1-5, 8, 9 (Group A,B,C,E,H,l)

2. Plating Requirements-Connector: Panel Mount connector
3.  Connector Electrical Characteristics Terminator 1-5,7, 8, 9 (Group A,B,C,E,G,H,l)
4,  Connector Water Resistance: Cable Assembly 1-6, 8, 9 (Group A,B,C,E,F,H,l)
5.  Connector Oil Resistance: Field Attachable Connector 1-6, 8, 10 (Group A,B,C,D,E,F,H)
6.  Connector Pull Strength/Separation:
7.  Termination Resistors:
8.  Dust Test
9.  Temporary Immersion Test (1m, 24 Hr)
10. Temporary Immersion Test (1m, 30 min)




Amphenol

5.  Product Qualification Test Sequence/;RIEtEE4E K IEFE

INDUSTRIAL PRODUCTS GROUP

Amphenol LTW

Unrivaled

rConnects for Harsh Environments

Test or Examination

Test Group

D E F

(%)

K(*)

Test Sequence

Appearance

Examination of product §MNEfRES

1 1 1

1,6

1,9

NMEA2000 Test

Conducted

Physical Configuration-Connector ¥/ B 4515

Plating Requirements-Connector ZE§E 35K

Connector Electrical Characteristics 25 & EAE

Connector Water Resistance i #225[5 /K 4ERE

Connector Oil Resistance JHBEE M

Connector Pull Strength/Separation $11 17

Termination Resistors #&iii EEH

Dust Test [ffiEE Iz

Temporary Immersion Test (1m, 30 min) IPX7 [[}j7K

Temporary Immersion Test (1m, 24 Hr) IPX8 57K

4,6

Electrical

Contact Resistance BB L

2,5

Dielectric Withstanding Voltage i} 258X 22 kg

2,7

Insulation Resistance  4@4%ZE[H

3,8

Mechanical

Wiping Contact Life Test [iif A 4

Mating force and Un-mating force &k 17

Environmental

Cyclic Humidity Ji FE fEER R M

Notes:

(*): Group J & Group K for Panel Mount connector. Adapter ~ Cable Assembly ~ Field Attachable Connector; Terminator do not

to be test.
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INDUSTRIAL PRODUCTS GROUP Unrivaled MnterConnects for Harsh Environments
6.  Others/HAth

6.1 Torque/$H /7
Panel Nut (Receptacle) / $8fk (1K) 4~6 kgf.cm
Mating Nut (Overmolded With Cable/Field Installable) / ¥4 (450i/402E50) 4~6 kg.cm
Clamp Ring/ #£& (4H%5X) 4~6 kg.cm
Sealing Nut/ BZ (4HEER) 4~6 kg.cm
Screw of the Screw-in type / $H M 4RIE4% (4HEER) 0.61~0.84 kg.cm
Nut plate screw S5 ERMT 10~12 kg.cm
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Amphenol mphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrrva!ed nterConnects for Harsh Environments
7. Quality Assurance Provisions/ih/& i

Unless otherwise specified, in the contract or purchase order, we will be responsible for the quality of the part as it is
delivered to client. We will be responsible for having controlled processes to ensure product is in total compliance with this
specification. Failing lots shall be subject to return or other corrective action.

PRIEFE SRR IEET B SO A RUE B - MRS (T aE FRISFE R AR - IITREFIZERIRE - DIHECRE b
SCEMEME - RIEBAHLKER [ SRR A & T -

Re-qualification Testing : EEHT &S HIE,

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

WSR2 L BEE AR A A B R BN - e & BREDRERV (b E Sn PRESTE el STt s st EFE B 38/ i
"B BN ] SEM: TREHEE By 2 8 B0 o 1Y R 4 Al e -

Our products perform per the specification and criteria described in this document; any usage outside and/or deviating
from the specification and criteria described in this document, and/or any alteration, modification, transformation, and
application not mentioned in this document must be checked and agreed with ALTW in prior. Failure to check and get our
agreement, ALTW will bear no responsibility for any consequence that might arise. It is strongly advised to always check
with ALTW for any product application not mentioned in this document and/or applications that need clarifications.

AN EE fin Z KR FATAE - BRI E Z 35 - M s AR P E AR & 2 A (E ] - SRS
Rt AT E N ~ S5 > 88 - JER] > B ERUS ALTW SERTHVRER] » &I ATW S22 A BB EMEE - EEINA
st E S RS R A RUERYEIE - SE M B ARERE - FRIESUTIUS ATW ZHESE KR -
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INDUSTRIAL PRODUCTS GROUP Unrivaled rConnects for Harsh Environments
8.  Revision/jAS
Document Name NMEA2000 Micro connector
Revision ECN NO. Description Date Sign
A Change new format 2021/01/22 | Fisher Wang T
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