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1.1

1.2

2.1

2.2

2.3

SCOPE &H 1t H

Content W&

This specification covers the performance, test and quality requirements for 2P,3P,4P sensor flat
connector (hereinafter referred to as 2P,3P,4P).
This specification applies to the product 2345388-1/2, 2345390-1/2, 2345394-1/2, but not limited to it.

AHEIE T 2P,3P,4P f& & i Vi #4% (UL ik 2P,3P,4P) futERe, MBUM B 2K .
AR E FEHA PR T PAF = ikl 5 . 2345388-1/2, 2345390-1/2, 2345394-1/2.

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 BT T 30 RV S AR HEPRAT o BT AT A 6 I A SR 50 A 6 TR B ik B AR AT

APPLICABLE DOCUMENTS & R 3Cf4

Usable document {8 i 3C4%

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 R 5 B4R A v RNy, DL S B 4O #E . FEARRE I ER 5228 U KA RIS, LA
G 9 -
TE specifications FF} 2 FHE

109-1: General requirements for Test Specifications / Il F AL 75
108-18509-1: Product Specification for 2.8mm Sensor Contact System
114-18144-1: Application Specification for 2.8mm Sensor Contact System

Other specifications HAt#E

A. IEC 60512
Connectors for electronic equipment tests and measurements

B IEC 60068
Electrical engineering, basic environmental testing procedures

C DIN 40050 part 9
Road vehicles, IP code, degree of protection.

D ISO 8092-2
Road vehicles —Connections for on-board electrical wiring harnesses

E ISO 16750
Road vehicles environmental conditions and testing for electrical and electronic equipment.

F SAE/USCAR-2 Revision 6;
Performance specification for automotive electrical connector systems

Rev. A1
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3. REQUIREMENT Z sk

3.1  Design and Construction #1454

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

77 6 50 AL i B AR BT, SRR R R

3.2  Material #4%}
Description of the material sees the related product drawings.
A RHEIR WAH <7 it B4R

3.3 Test parameters and tolerances Jl XS H 5 A%

Table 1: Test parameters and tolerances

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

3.4 Ratings %%

A. Operating Temperature / TAEi##fE: -40~120°C

B. Storage Temperature / fi% 715 /% : 5~40°C

C. Rated voltage / &€ T/EHLE: <50 VDC

D. Current carrying capability / #(iifit /1: see specification 108-18509-1.

3.5 General Performance and Test description i Fi 14 88 AR #iid

The product is designed to meet the electrical, mechanical and environmental performance
requirements specified in Para.4. All testes must be performed at the test condition of the
TE test specification 109-1 unless otherwise specified.

77 it L RE T L B 4 R, FUBA BT SRR REEOR . B sl /1% 18 TE JLVE 109-1
MR A AT, BRAR A WA
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3.6  Tests requirement and method summary MRER K

The product is designed to meet the electrical, mechanical and environmental performance
requirements specified in chapter 3.6 All test are performed at ambient environmental conditions per
IEC 60512 unless otherwise specified

Connector Insertion
and Removal Force

110N(4P)

Removal Force Connector latch
completely disengaged (Con. fully
loaded) force: =75N(2P,3P,4P)

Removal Force Connector latch
fully engaged (Con. Fully loaded)
force: 120N

Test items Requirements procedures
- ,c:> 3.6.1 Visually, dimensionally and
g 8 Visual Inspection Meets requirements of functionally inspected per
nao applicable production drawing applicable quality inspection
> 2 plan.
3.6.2 Insertion force: =30N Acc. To ISO 8092-2
Contact Insertion 4.6.2
Force
3.6.3 Retention force with primary lock | Acc. To SAE/USCAR-2
Contact Retention (ref. 5.4.1.3.B6) (N): =60N 5.4.1
Force Retention force with primary lock+ |~
secondary lock (ref. 5.4.1.3.B8)
(N): Z100N
Retention force with Primary +
Secondary Lock after Temp/
Humidity and HTE (ref. 5.6.2,
5.6.3) (N) =70N
Insertion force (Con. fully loaded)
3.6.4 force: =75N(2P); =85N(3P); =

Acc. To SAE/USCAR-2
5.4.2

3.6.5
Twisting Test

MECHANICAL TEST

Contact resistance
(Specified Current)
30mV/A Max. (Final)

AMP Spec. 109-5215 of test
method B:

1.Twisting with about 78.4N;
2.Pull back and forth either side;

3.When mating start and end
position.

4.repeat the test 10 times.

CPA Engagement
and Removal Force

connector mated): 22N Max
2.CPA lock to pre-lock:5N~30N

3.CPA removal from pre-lock:30N
Min

3.6.6 No physical damage allowed )

Drop Test Single fall, 2 transition,1m down 2‘886:302'83% 16750-3 and [EC
to concrete floor

3.6.7 1.CPA pre-lock to lock (with

Acc. To: USCAR-2
5.45.2

Rev. A1
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Test items

Requirements

procedures

MECHANICAL TEST

3.6.8
Mechanical Shock Test

No abnormalities in appearance;

No electrical discontinuity
greater than 1us shall occur.

Duration: total 18shocks;
6 directions

Vibration shape:
Half-sine a=400m/s2
t=6ms

3.6.9
Vibration Test

No abnormalities in appearance;

No electrical discontinuity
greater than 10us shall occur.
Contact resistance

(Specified Current)

30mV/A Max. (Final)

Test method 1 (with Sn plating):
Acc. To: ISO 16750-3, 4.1.2.1

Test | -- Passenger car, engine
Rate of sine acceleration
Frequency range 100—440 Hz
Frequency variation 0,50ctave/minute
acceleration
100 Hz
150 Hz
200 Hz
240 Hz
270 Hz
440 Hz

a=100 m/s?
a=150 m/s®®
a=200 m/s?
a=200 m/s?
a=150 m/s?
a=150 m/s?

Rate of wide-band-random-vibration
Frequency range 10 - 2000 Hz
Power spectral density

10 Hz  10.00 (m/s?)*/Hz

100 Hz  10.00 (m/s?)?/Hz

300Hz  0.51 (m/s?)?/Hz

500 Hz  20.00 (m/s?)?/Hz

2000 Hz  20.00 (m/s?)?%/Hz
Total acceleration (RMS) 181 m/s?

Test duration per main-axis 22h
Temperature -40°C....+125°C

A cable strain relief fixed on the same
vibration level at a distance of maximal
100 mm to the connector is necessary.

ELECTRICA TEST

3.6.10
Contact Resistance
(Low Level)

Dry Circuit Resistance

R <10 mQ (Initial)
R <30 mQ (Final)

Acc. To:
AMP Spec. 109-5311-1

USCAR 2-6, 5.3.1

3.6.11
Contact Resistance
(Specified Current)

10mV/A Max (Initial)
30mV/A Max (Final)

Acc. To:
AMP Spec. 109-5311-2

3.6.12
Dielectric Strength

Value and nature of test voltage:
U= 500V (AC)

Frequency: 50 or 60Hz

No flash over or breakdown
between adjacent contacts

Acc. to ISO 16750-2(4.9)
Temperature: 30~40°C
Humidity: 45~55%RH

Duration: 60s

3.6.13
Insulation Resistance

Value and nature of the test
voltage: 500V direct voltage
Rmin >100M Q

Acc. to ISO 16750-2 (4.10)

Rev. A1
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Test items Requirements procedures

Contact resistance (Low Level) Short time: 120h, -40°C
3.6.14 10m @ Max. (Initial) ’
Cold Test 30m© Max. (Final) AMP Spec. 109-5108
3.6.15 Contact resistance (Low Level) Short time 120h: +120°C

Dry Heat Test

10m Q Max. (Initial)
30m Q Max. (Final)

AMP Spec. 109-5104

3.6.16
Watertight Sealing

98 KPa Min. (Initial)
29.4 KPa Min. (Final)

Blow compressed air into mated
pair of connectors through a
small hole.

Place the connector in 30cm
deep water,

And must withstand the air
pressure of 9.8kpa(0.1kgf/cm?)
for 30s increase pressure at a
rate of 9.8kpa each time until air
leakage takes place.

3.6.17
Humidity Steady State

Contact resistance (Low Level)
10m Q@ Max. (Initial)
30m Q@ Max. (Final)

Mated connector,
90~95%R.H.,60°C
96hours

AMP Spec. 109-5105

|_
(/2]
E
M
'E Contact resistance (Low LeveD atotzc/i con.nec1tgr C/30mi
W |36.18 10m © Max. (Initial) -50°C/30min., 120 C/30min.
o Repeat 100cycles.
s AMP Spec. 109-5103
=
W 13619
Water Splash IPX9K Acc. To DIN 40050 part 9
(High Pressure Spra) (USCAR 2-6, 5.6.7)
3.6.20 _ 10 Times USCAR-2-6, 5.1.7
Connector Cycling
3.6.21 No evidence of water or florescent | USCAR-2-6, 5.6.6
P.re.ssure/Vacuum Leak dye shall be present in the interior | air pressure: 48 kPa (7psig) of
of either mated connector Vacuum 15 seconds
3.6.22 USCAR-2-6, 5.6.3
High Temperature Nolde'fect, crack,' could not affect -2-6, 0.0.
their fit and function 125°C 1008Hours
Exposure
3.6.23 <50mV USCAR-2-6, 5.3.2
Voltage Drop B MCON 1.2LL wire size 1.5mm?
3.6.24 No evidence of water or florescent | USCAR-2-6, 5.6.5
S-ul-)mersion dye shall be present in the interior | 125°C chamber 2H
of either mated connector 0°C salt water 30 Minute
Rev. A1 79
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3.7 Test sequence RAWIFF

Table 2: Test Sequence

Test Group
H A

Parag. Test ltem TG1 | TG2 | TG3 | TG4 | TG5 | TG6 | TG7 | TG8 | TG9
3.6.1 Visual Inspection 14 | 14 | 15 18] 18 | 18 | 1,7 | 13 1
3.6.2 Contact Insertion Force 2
3.6.3 | Contact Retention Force 3 12
3.6.4 Connector Insertion and 2

Removal Force
3.6.5 Twisting Test 3
3.6.6 Drop Test 3
3.6.7 CPA Engagement and 2

Removal Force
3.6.8 Mechanical Shock Test
3.6.9 Vibration Test
3.6.10 Contac(:lt_lli{gsni)stance 25 | 26 | 25 3.7
3.6.11 Contact Resistance 24 27

(Specified Current)
3.6.12 Dielectric Strength 3
3.6.13 Insulation Resistance 4 o
3.6.14 Cold Test 4
3.6.15 Dry Heat Test
3.6.16 Watertight Sealing 36 | 3,7 | 36
3.6.17 | Humidity Steady State 4
3.6.18 Thermal Shock 4
3.6.19 Watertight Splash 7 11
3.6.20 Connector Cycling 2
3.6.21 Pressure/Vacuum Leak 4,9
ez | MO Tempersire :
3.6.23 Voltage Drop 8
3.6.24 Submersion 10
Test Sample Amount 4 4 4 4 4 4 4 4 4

The numbers indicate sequence in which tests are performed.
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QUALITY FRE

4.

41  Qualification test ¥
Samples must be in accordance with drawings and be taken in a random way in the production
in progress.
FEAF A5 7= i AR — 5, IF B2 AR 7= A BE AL B

4.2 Requalification test E¥ X &
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.
R SR it B B R A 2 M AL, RO D RE AR, DR 5 LW 4 R S AR E SR
TR, EEHT IR E A Bl 5 - AT .

4.3  Acceptance %
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 TR o5, R 22 38 B A R R AR R BN L E 7= i A G o 277 i R BOR AR, 72
A A At DA B R AR A AT I R . R EHIISUERT, TN A A R

4.4  Quality conformance inspection Jii & &5
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 )5 E e 30 v i @ R BT E bR RO RIDIREER, 4% [ ad A 7= it B AR A A
.
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