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Amphenol mphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrlvaled nterConnects for Harsh Environments
1. Scope/ 1@
A leading professional solutions provider of waterproof connectors (overmolded with cable, receptacle, field
installable) in the industry, Amphenol LTW 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 ) ZRpKEE R T REERNEEE TEEZRIF - MK IRGEKNERERLURESE
ERAKREHRER EREASMERSUREY BB ESEBRINRRERG MERZERER -

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.

AIREFEHU T Amphenol LTW(ALTW);?—ZEE@HE%%* - AEMEZEARTBARER - T¥#BE8 - LED - f#
fH - BREAGEA BB  BENKWN/EREH  BERES  BEETE. .

2.  Applicable Documents /| £EX ¥
2.1 Industry Document / 3R &%
Amphenol LTW ( ALTW ) st REENEmFT S JIEHFIZE 81F IEC, EIA, MIL, NMEA...

3.  Specification / #31%
3.1 Material / #1&

Parts / E¢ Material / #18
Connector / E#%zs Thermoplastic / FEEHEER
Pin/ ¥ Copper Alloy / fi&%E
Nut / 1218 Thermoplastic / EAZB14 208, Metal /| £/
Clamp Ring / %R Thermoplastic / EZB 142

O-Ring / O E38

Gasket / 2F Rubber / 128
Seal | Z3IE
Shield/Shell / & Metal / &8
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3.2 Rating / ##1FE4R

mphenol LTW

Unrlva/ed nterConnects for Harsh Environments

A/B/D Coding

Rated voltage — Rated impulse voltage

No. of ways and coding PE Rated voltage Rated impulse voltage
according t0 4.3.1 10 4.3.5 contact \% kV
2 without 250 2,5
3 without 250 2,5
4 without 250 2,5
5 without 60 1,5
6 without 30 0,8
7 without 30 0,8
Voltage 8 without 30 0.8
wE 9 without 30 0,8
10 without 30 0,8
11 without 30 0,8
12 without 30 0,8
13 without 30 0,8
14 without 30 0,8
15 without 30 0,8
16 without 30 0,8
17 without 30 0,8
No. of contacts Rated current
Coding
I F 81 BIR(A)
2~5 4
Current A 6~8 2
B 9~17 1.5
B 5 4
D 4 4

Operating Temperature

RIERE

Overmolded With Cable / Receptacle With Wires : -25°C~85°C (}&F%-25 E~85 &)

Receptacle / Field Installable : -40°C~105°C (1#%&-40 £~105 &

Insert (SMT/THR): -55°C ~ 125°C (& %-55 E~125 [£) A /E }A

AIP

BrKE R

Overmolded With Cable

Receptacle / Receptacle With Wires

1 IP67 (Mated, 1M /30min) / IP68 (Mated, 1M / 24h)

IP68 (Mated, 1M / 24h) / IP69K (Mated) ﬁ

Field Installable

1 IP67(Mated, 1M /30min) / IP68(Mated, 1M / 24h)

. IP67 (Unmated, 1M /30min) / IP68 (Unmated, 1M / 24h) /
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4. Test Requirement/ BIFHZEK
4.1 Appearance / 9NER

mphenol LTW

Unrlvaled nterConnects for Harsh Environments

Item/ IEH

Test Condition / Rz I& 4

==

Requirement / 1&#HEEK

Examination of product

ShERIBE

IEC 60512, Test 1a
Visual inspection No physical damage

BREINREERER

No defect would impair normal operation

RARBEFEER R

4.2 Electrical | &

Item/ IEH

Test Condition / Rz &4

Requirement / 1&#HEEK

Dielectric Withstanding

IEC 60512, Test 4a, Method A Standard atmospheric conditions, Mated

connectors
Voltage See table A-1
G S Ao A U A Wt D
T 5 REANRIGH SRR
IEC 60512, Test 2a
Contact Resistance Standard atmospheric conditions connecting points *15 mQ max.
ZEER AN TR B R 15 mQ &R
IEC 60512, Test 3a, Method A
Insulation Resistance +100MQ min.

BEER

Standard atmospheric conditions Test voltage 500 V + 15V d.c.
RERGENTERS00V 15V d.cfli

+100MQ &/

Temperature Rise

BB

UL1977 section 16.1, Mated connector carry the maximum rated current
(table) continuously for 4 hour and measure the temperature rise of

contact.UL1977

il

£16.1 80 FoaiERE REEE

Bt -

FREFEWMARARBEEER (M) 4 /05 -

*Temperature rise /\t is no more than
Relative Thermal Index of the insulating
material

SBIT At ARRBEM RS ISR

UL 2238 section 25, Mated connector carry the maximum rated current

(table) continuously for 4 hour and measure the temperature rise of

contact.
s e

EERET)FEBA 40\ - ASREIORTT -

*UL : The temperature do not exceed the RTI
of insulating material.
*CUL : Temperature rise At is no more than
30°C , also for CUL ( CSA C22.2 No.
182.3,Clause 6.5)

UL: SRERNBBBEM BN RTI

«CUL: JREFS At A#838 30°C
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Amphenol Amphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrivaled BnterConnects for Harsh Environments
Table A-1
Voltage proof
r.m.s. kV withstanding voltage
No. of ways PE Between contacts Between contacts and metal-housing
and coding contact
according to
3.21to Fixed connectors Free connectors Fixed connectors Free connectors
3.25

2 without 1,4 1,4 1,4 1,4

3 without 1,4 1,4 1,4 1,4

4 without 1,4 1,4 1,4 1,4

5 without 1,0 1,0 1,0 1,0

6 without 0,65 0,65 0,65 0,65

7 without 0,65 0,65 0,65 0,65

8 without 0,65 0,65 0,65 0,65

9 without 0,50 0,50 0,50 0,50

10 without 0,50 0,50 0,50 0,50

11 without 0,50 0,50 0,50 0,50

12 without 0,50 0,50 0,50 0,50

13 without 0,50 0,50 0,50 0,50

14 without 0,50 0,50 0,50 0,50

15 without 0,50 0,50 0,50 0,50

16 without 0,50 0,50 0,50 0,50

17 without 0,50 0,50 0,50 0,50
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Amphenol Amphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrivaled MnterConnects for Harsh Environments

4.3 Mechanical / ¥

Item/ IEH Test Condition / JRIFHE 4 Requirement / 1&#H K

* No physical damage

» 100 cycles for gold plating
IEC 60512, Test 9a
« 50 cycles for silver plating
Standard atmospheric conditions,
Durability « 20 cycles for tin plating
Max. speed of operations = 10 mm/s,

M A M . EYIBIBE
Rest: 30s, unmated

- BEFERIRE 100 RIEK
BATERRE10mmIs, HEARET FE30s . EEEBEE 50 RIEMR

L=~y

- EHFBEDWME 20 RIEK

MR - B HET

« Total insertion force
2~5Pin: 10N maximum
6~12Pin: 23N maximum
13~17Pin: 30N maximum

« Total withdrawal force

2~5Pin: 15N maximum
IEC 60512, Test 13b

Insertion Force and 6~12Pin: 30N maximum
Standard atmospheric conditions,
Withdrawal force Test 13~17Pin: 30N maximum
Max. speed of operations = 10 mm/s,
bGP - AT

RERRE T AR, RAMEBEES10mm/s 2~5pin: 10N EA

6~12Pin: 23N &K

13~17Pin: 30N =K
- W

2~5Pin: 15N &K

6~12Pin: 30N &A

13~17Pin: 30N &z K

IEC 60512, Test 6d » No physical damages

10~500Hz, and 0.35mm or 50 m/s2, sweep cycle: 10 cycle on each of * No electrical discontinuity more than 1y
Vibration

the 3 axes, full duration: 6 h second.
mERE .

$E 1 10~500Hz, RH#EHR: SHmM 10 EERAE - 3 EHEI9FH - BYIRIBEE

B - SRR 6 0 46; - BRMETFBIE 1y second

IEC 60512-6-3, test 6¢ *No physical damages

Connectors in mated and locked position *No electrical discontinuity more than 1y

The fixed and free connector shall be rigidly installed in a suitable fixture | second.
Mechanical Shock

IR h g

as specified in 6.1.3 SEmYNIRIEE
Half sine shock acceleration 490 m/s? (50 g) B RENETF 838 1u second

-Duration of impact: 11 ms

¥ ERE BN 490m/s? (50g), FHERR : 11 ms A
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4.4 Environmental / IR1E

Am

Unrivaled MnterConnects for Harsh Environments

henol LTW

Item/ IEH Test Condition / JAIFH & H Requirement / &4 &K
IEC 60529, IPX7 *No physical damages
Should be immersed in water at depth of at least 1 m for 30 +Visual inspection inside no water
minutes. «Insulation resistance: >100MQ
RAREZRD 1 KHKP 30 2 - Fty plitki=hig
Waterproof Test IEC 60529, IPX8 BRAIEKEA
[ 7K Az should be immersed in water at depth of at least 1 m for 24 hours. | *4&#ZE[H : >100MQ

RAREZRD 1 KAIKP 24 /1B -
DIN 40050-9, IPX9K
protection against high pressure/steam jet cleaning i

ML S B SIES B R

Rapid change of
temperature

RES(E

IEC 60512-11d
—25°C to 85 °C,

t =30 min, 5 cycles
—25°C to 85 °C,

iEE 30 min, 5 E{&IR

*No physical damages

SR IBIBER

Salt Spray

BKEZEHR

IEC 60068-2-11
5% salt solution for 48 hours.

5%BEIKERITHE 48 /NI -

No physical damages and meets sequenced
tests.

EYIBIEE

/E\ 4.5 High Frequency / S#&

Item/ IEH Test Condition / JAIEH & H Requirement / 1&#HEEK
NEXT M12 Patch cord Cat 5e
Meet Fluke: DSX-8000 Cat 5e requirement.
MR R TR DSX-CHA021

Return Loss

ISTREEPS

M12 Patch cord Cat 5e
DSX-CHA021

Meet Fluke: DSX-8000 Cat 5e requirement.
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INDUSTRIAL PRODUCTS GROUP Unrivaled WUnterConnects for Harsh Environments
ﬁ 5. Product Qualification Test Sequence / Al Z# 4 R IEF
Test Group
Test or Examination
A B C D E F G
Examination of product Visual Examination 19(19 (17171131913
Contact Resistance 2,6 | 2,6 2,6
Electrical insulation Resistance 3,737 | 26 2,7

BER Dielectric Withstanding Voltage 48 | 4,8 | 3,5 3,8
Temperature Rise Test 2
Insertion Force and Withdrawal force Test 3,5

Mechanical Durability 4

B Vibration Test 5
Mechanical Shock 5
Rapid change of temperature 4 5

Environmental

Salt Spray 2

RIR
Waterproof Test 4.6

High Frequency Next
=8 Return loss

the contacts 1 and 3 and the other pair connected to the contacts 2 and 4.

*Test group “H “are applicable for D-Coding connector for symmetrical pair cabling, the measurements shall be performed with one pair connected to

Others/E At
6.1 Torque/# 3

Panel Nut / 8% (i)

5~8 kgf.cm

Mating Nut (Overmolded With Cable/Field Installable) / ¥31f (4R 1H/485E=)

5~8 kgf.cm

Clamp Ring / E#& (#%t%)

8 kgf.cm (Min.)

Sealing Nut/ BZ (%)

6~8 kgf.cm

(for IDC 12 kgf.cm Min.)

Screw of the Screw-in type / $H/ 471844 (B2E0)

0.61~0.84 kgf.cm
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Amphenol LTW

Unrivaled

nterConnects for Harsh Environments

A\ 6.2 Recommended Reflow Soldering Profile for SMT & THR / £ SMT 1 THR Bt {& & E 4R

Refer to IPC_JEDEC J-STD-020

Classification of Reflow Profile

Profile Feature

Sn — Pb Eutectic Assembly

Lead (Pb)-Free Assembly

(e.g. SnAgCu)

Average ramp-up rate (T(smax) to Tp)

3 °C/s maximum

3 °C/s maximum

Preheat

»  Temperature minimum (Ts(min.)) 100°C 150°C

» Temperature maximum (Ts(max)) 150°C 200°C

* Time (Tsmin) t0 Tsmax)) (ts) 60sto120s 60sto 180 s
Time maintained above

» Temperature minimum (T.) 183°C 217°C

* Time (Ty) 60 sto 150 s 60 sto 150 s
Minimum peak temperature (Tpmin,)) 215°C 235°C
Recommended peak temperature (Tp) 235°C 250°C
Maximum peak temperature (Tp(max.)) 260°C 260°C
Time within 5°C of actual peak temperature (tp) 10sto40s 20sto40s

Ramp-down rate

6°C/s maximum

6°C/s maximum

Time 25°C to peak temperature

6 min maximum

8 min maximum

Reflow Soldering Profile

TP(max)
e e e e e s o e e e g e
TP(min‘]
Ramp-Up
T
ﬂ h t,
g
3 TS(max.)
©
Q
o
5
;_
Tstminy £ 5 E =
reheat

25

Critical Zone
T toTp

Ramp-Down

125 °C to Peak

Time =
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Am

Unrivaled

F 6.3 Recommended Wave Soldering Profile / ¥ :% K 1£(F R E MR

henol LTW

nterConnects for Harsh Environments

Refer to EN61760-1

Classification Wave Soldering Profile

Profile Feature

Pb-Free Assembly

Sn-Pb Assembly

Preheat Temperature Min Ts min 100°C 100°C

Preheat Temperature Typical Tstypicat  |120°C 120°C

Preheat Temperature Max Tsmax |130°C 130°C

Preheat Time ts from Ts min t0 Ts max ts 70 seconds 70 seconds

Ramp-up Rate AT 150°C max. 150°C max.

Peak temperature T 250°C - 260°C 235°C - 260°C
max. 10 seconds max. 10 seconds

Time of actual peak temperature tp

max. 5 seconds each wave

max. 5 seconds each wave

Ramp-down Rate, Min

~2 K/ second

~2 K/ second

Ramp-down Rate, Typical

~3.5 K/ second

~3.5 K/ second

Ramp-down Rate, Max

~5 K/ second

~5 K/ second

Time 25°C to 25°C

4 minutes

4 minutes

ﬁ ZFE Wave Soldering Profile

300 -

Ty SnPb: 235 °C - 260 °C
SnAgCu: 250 °C - 260 °C

First wave

200 AT <150 K
o
] s
5 Preheating
B
@
Q
5
-

100

0 1

0 20 40 60

Double wave soldering

10 s max., max. contact time 5 s per wave

80 100

......ca. 3,5 K/s typical

120

Second wave

Cooling

140 160 180 200

Time s
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Amphenol mphenol LTW

INDUSTRIAL PRODUCTS GROUP Unrlva/ed nterConnects for Harsh Environments
7. Quality Assurance Provisions / m&E Rz
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.
RIFESANRBIEPSAREEN  RARERINEELPNEMHEERE - RARAEETIRE  UEFRER
TEMFERE - KREBHREREISERIEth A EEE -

Re-qualification Testing / EFE &I

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.
MRBEMARSBEETBESENTN e INENEE EmRERBHASHRVE NG SEBR% ER -
BEMoEM T EEENZEN 2 IREREIERE -

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.

KPTDERZBERRIZE  BERARAEZHA - R OUBLHNEHRARPERBER 2 EmER - SHHRAES
RRENEEIEN - 8F - 85 B - BEIE ALTW SaiM0R00] - &R ALTW B ZAREEAET - BEHRA
MRS AR ARARENSIE - A LBREE - BIERITIE ALTW ZHER KGR -
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INDUSTRIAL PRODUCTS GROUP Unrivaled MnterConnects for Harsh Environments

8. Revision/hRZA

Document Name Sensor-M12 Series, ABD Code /F

Revision ECN NO. Description Date Sign
A Initial Release 2021/06/09 Neo Tsai EiHE
B Screw of the Screw-in type / #HiS#R1E%% (4H%E=() Change force 2022/07/21 Neo Tsai E/HE
C Operating Temperature &7 Insert (SMT/DIP): -55°C ~ 125°C 2022/10/21 Alex Chiu EBE i
D Updated IP rate 2023/03/16 Yunchen Lai #BR
E Updated 4.3 Vibration / Mechanical Shock, 4.4 Waterproof Test, 2024/05/31 Angel Chou E1835

Wave Soldering Profile, 4.5 High Frequency, 5. Product Qualification

Test Sequence

F Updated 3.2 Rating, 6.1 Torque, 6.2 Recommended Reflow Soldering | 2024/10/11 Angel Chou B85

Profile, 6.3 Recommended Wave Soldering Profile

WI10814-05-7< & 03A1
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