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1 OBJECTIVE HH
This specification defines the performance, test, quality and reliability requirements of Amphenol
NetBridge+ series products.
AR A E T ik ORI AR g ik ae . . BUE DA ST SR K .

2 SCOPE i
This Specification includes the Materials/Finishing, Mechanical Characteristics, Electrical
Characteristics and Environmental requirements of Amphenol NetBridge+ series products.

AHRTE EAF v ig LUK PR 3 A 7 it A R R T AL B . AU . AR RIS K

3 APPLICABLE DOCUMENTS [ A
3.1 Application . F
3.1.1 Engineering drawings |72 K 4%
3.2 Reference StandardsZ % FrifE
3.2.1 SAE/USCAR-2: Performance Specification for Automotive Electrical Connector Systems
SAE/USCAR-2 iR % R ISR AR RS REALTE
3.2.2 OPEN ALLIANCE TC9 For 1000BASE-T1 Link Segment Type A 1000 Jk & 47 i 3
3.2.3 IEEE 1000MBASE-T1 Definitions for Communication Channel 1000 J& /& Al i K 5
3.2.4 IEEE P802.3ch 10GBASE-T1 10 Gbps =il AR
3.2.5 MIL-STD-202F: Test Methods for Electronic Components Parts 176 &5 4 i1l 7 1%
3.2.6 MIL-STS-1344A : Test Methods for Electrical Connectors HL <% 4z #% (I 77 v2:
3.2.7 MIL-C-45662 : Equipment Calibration ¥ #%
3.3 Other Standards and Specifications FLAFREFIFTE
3.4.1 EIA 364: Electrical Connector/Socket Test Procedures Including Environmental
Classifications HL R A AR 7 A FE B 732K
3.4.2 Safety Requirements 24> %K
Plastic material flammability class for board connector: UL94 V-0.
B s s ORHDT K 5584 UL94 V-0
Plastic material flammability class for cable connector: UL94 HB.
2R AU JE R AR BB K A5 2. UL94 HB
4 REQUIREMENTS Z}k
4.1 Lab conditions 236 = &4
Connectors furnished under this specification shall be capable of meeting the qualification
test requirements specified herein. Unless otherwise specified, all measurements shall be
performed within the following lab conditions: R A KIVEIE R A PR AL DA A2 48 12 1Y BT 4%
MTE K, BRAESEE, Fra AN ZT BUT S22 -
Temperature & : 15 to 35°C
Relative Humidity #HXJ ¥ : 20% to 80%
Atmospheric Pressure K5 & 7J: 650mm to 800mm of Hg (86 ~106Kpa)
4.2 Material #1%
Material for each part shall be specified herein, or equivalent. Substitute material shall meet the

performance requirements of this specification. &EANEAFFIAM RN AE ML 2, 8RS B
BEN T & A H PR R 2K
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Netbridge for automotive connector A TR 21k T2 v
For the basic material, refer to the latest engineering drawing. &AM L2 WL 508 L2 K 4R,

4.3 Finish T4

Plated finished for qualification components shall be as speciﬁed herein or equivalent.

RS BB AT PR T AL B AR R RS 5 BRI S5 26 A T AR E

Plating: please refer to the latest engineering drawing.

Z: 1A

Z AN

HLE 15 2
4.4 Mating ACHE

AT LRER 4R,

The connectors shall be capable of mating and un-mating manually without the use of special

tools. FEFAE N BEUEAE AL FHRF IR LR AU B0~ F3hidb T3l dk .

4.5 Workmanship T2

Connectors shall be uniform in quality and shall be free from burrs, scratches, cracks, voids, chips,
blisters, pin holes, sharp edges, and other (specific reference value range AICC Net Bridge
appearance standard) defects that will adversely affect product’s life or serviceability.

EFRARAE S N2 T

RIIR

Ror, fLREL #EE. I BHL. B (RFE S

HIEHEIK AICC LK ANIFRAED 2508 17 it 3 iy S I 7 A AN R 52 00 ) S5 B
4.6 Board Connector Shelf-life 1R i%E 885 171 1A IR
The packaged board connectors shall be stored at a temperature lower than 30 ° C and a humidity
of 70%RH for less than one year. The connectors shall be used within 4 weeks after the packaging

is opened

R HtRun ke M A7 R T 30 IR EIREA 70%RH 2 E IR

7‘@ LTI R, EESRNE 4 AZREME.

5 Classification %%

5.1 Temperature Class & E%E%

T, BEFHAEAFEE 15,

Class

Ambient Operating Temperature

Typical Installation Position

T2

-40 °C to +105 °C

In passenger compartment

5.2 Vibration Class #Ezh%%

Class

Typical Installation Position

V1

on sprung portions of vehicle not coupled to engine

5.3 Seal Class (For sealed version) ZEHZ&% (153 BiKBRD

Class

Ambient Operating Temperature

Typical Installation Position

S3

High Pressure Spray Protected

Exposed Areas where High

Pressure Spray is Expected

6 CHARACTERISTICS %75

6.1 ELECTRICAL CHARACTERISTICS H 28H¢

6.1.1 Current Cycling HLVRIEZR

Reference: USCAR-2, 5.3.4 7% USCAR-2, 5.3.4
a) Current rating: 3.0 A Max. for STP and 22AWG power wire, 5A Max. for 20 AWG power wire.
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WOE R : DLOKMZAT 22AWG HJR pin 3.0 225k, 20AWG HILJR pin bA & k.

b) Acceptance criteria:
The temperature of any terminal interface must not exceed a 55°C rise over ambient at any
time during the test.
FEGIS ), AT AT 3 At o7 5 )R B AN B A TR 55°C 6
The total connection resistance or maximum voltage drop of any terminal interface reading
shall not exceed the Acceptance Criteria listed of this specification.

AT AT Ak A7 5 1) A ik BEL 70 R 5 K FE s BB NS I ARV 8 2 B AR A o
6.1.2 Contact Resistance #:filifH¥i

Mated with applicable connector, the low level contact resistance is 20m ohm maximum initial
when measured in accordance with SAE/USCAR-2 5.3.1, the contact resistance of after
environmental exposure shall not exceed 20m ohm maximum angle from initial. (For contact
resistance of male and female connectors only, excluding cable) Cable Resistance depends on the
length of cable (125 @ /KM Max for conductor cross section area: 0.13~0.14MM?, 55.5 Q /KM Max
for conductor cross section area; 0.35MM?,36.7 Q /KM Max for conductor cross
section area)
L@ B4R U0, R4 SAE/USCAR-2 5.3.1 &, R lH N 20m BREH R KWIIE1E. ([L4E
SFABEIGE R R W AR, AEFEM), MBI TBEAENKE (CRAERBRBN
0.13~0.14 MM? [I£k#4 125 Q/KM ek, FAAERIFR DY 0.35 mm?® [£k#f 55.5mhm/KM #z K,
0.5mm? [l 244 36.7 ohm/KM k) .
The following details shall apply S & 401 2R
a) Test Voltage ik 1 /%: 15mV DC maximum at open circuit. 15 2R ELif i A LE T F R,
b) Test Current i i : not to exceed 100mA. AL 100 Z %25,

6.1.3 Voltage drop HiJE [%

Reference: USCAR-2, 5.3.2

%% . USCAR-2, 5.3.2 #4715k

Acceptance criteria in accordance with USCAR-2, 5.3.2.4 maximum voltage drop: 50 mV
kR HERC IR USCAR-2, 5.3.2.4 i KHLERE: 50 mV

6.1.4 Insulation Resistance 4%FH$i

Reference: USCAR-2, 5.5.1

%% USCAR-2, 5.5.1 #liu

The following details shall apply: i /& i1 T R

a) Test Voltage: 500V DC ik E: 500 R E 7 H

b) Acceptance criteria: the resistance between every combination of two adjacent terminals in
the connection must exceed 100 MQ at 500 VDC.
KrichrdE: 7£ 500 V ELILHEY, ERE T MBI T R AN 2 Ta R H L AGE TS 100MQ-.

c) Electrification Time #7 HH[E : 1 minute. 1 73%F

d) Point of Measurement |1 i: Between adjacent contacts. FH41 % 1
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6.1.5 Dielectric Withstanding Voltage Z&%%iii &

There shall be no evidence of arc-over, insulation breakdown, or excessive leakage current
(0.5mA max) when the mated connectors are tested in accordance with Customer. The
following details shall apply: -5 Pt FC fddt 47 M, WA AR TSR R A BN, 42300
B B R R (0.5 A E RO, ROl 2 4N K

a) Test Voltage: 500V AC it HL - 500 fRAZ i L

b) Test Duration: 1 minute. R $FEEA]:1 4> 5h

d) Per EIA-364-20C i EIA-364-20C Fo, T+ 12 3%t Fiy 1k st 7 73
6.1.6 Circuit continuity monitoring F & % 45 {4 A% )

a)Reference:USCAR-2,5.1.9 % USCAR-2 # i, 5.1.9

b) Acceptance criteria in accordance with USCAR-2, 5.1.9, there must be no loss of electrical
continuity, for more than 1ps.

bR vEIZ I USCAR-2, 5.1.9, RAVrfa it 1us MIBEk .

6.2 MECHANICAL CHARACTERISTICS #HlLif4s
6.2.1 Connector-Connector Mating/Un-mating/Retention #1588 533 8= MiER MR/

The following details shall apply: i /& i1 T K

a) Reference: USCAR-25.4.2 %% USCAR-25.4.2

b) Insert and withdraw connectors at the speed rate of 50+10mm/minute.
LA 5010 mm/Z3 i i 3 B2 4 A AR H R s

c) Mating force 4fiA77:
< 75N (1~6port, Gold plated terminal) ; 1~6port %% 2% (¥ 4 7 )l AN J1/N 2T 75N.
< 75N (1~4port, Tin plated terminal) ; 1~4port &% (9% & i 1 )N J17NF25F 75N.
< 85 N (6port, Tin plated terminal) ; 6port & 2% (P85 i T )d A 717N T2 85N.

d) Newton with the connector lock fully engaged.
BANBIA 1175 KT 855 T 110N,

e) Un-mating force (Lock fully disengaged or disabled) k& i 77 (EHHIIIRE):
< 75N (1~6port, Gold plated terminal) ; 1~6port %% 2% (¥ 4 )& H J1/h 2T 75N.
< 75N (1~4port, Tin plated terminal) ; 1~4port &5 25 (P 85 i 1)k H J1/NF2F 75N,
< 85 N (6port, Tin plated terminal) ; 6port & #2% (P85 i 1)k H 71/ T25F 85N.

f) The force to completely disengage the primary connector lock must be >2N and < 51N
BRI 2N~51N.
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6.2.2 Connector or Terminal Cycle %4 %8 8l 1 fE¥F

Completely mate and un-mate each connector or terminal pair 25 times.
e BRE— X U 1 B R AR 25 R

a) Reference: SAE/USCAR-2 5.1.7 % SAE/USCAR-2 5.1.7
b) Number of Cycles: 25 cycles. ffifkix¥: 25 Ik

c) Acceptance criteria: No physical damage.
SWSChRtE: O

6.2.3 Vibration/ Mechanical Shock #Ezh/HLg

Per SAE/JUSCAR-2 5.4.6 /{KHSAE/USCAR-2 5.4.6

Direction: each of 3 orthogonal axis 77 [1: X,Y,Z =/ HAHEE 4
a. Mechanical Shock L s

Test Condition: i 214

Vibration Shocks Wave Direction Duration Acceleration
Class per Axis Shape (+/-) (ms) (9)
V1 10 Half Sine Wave | Positive 5~10 35

b. Vibration %3
Test Condition: Random duration 8H/Axis by class V1

MM IRBNELV, BEHLIRSN8/IN /.

V1 - Random
F PSD' PSD
(Hz) g°/Hz
5.0 0.192 0.00200
12.5 23.8 0.24800
77.5 0.307 0.00320
145.0 0.192 0.00200
200.0 1.13 0.01180
230.0 0.031 0.00032
1000.0 0.002 0.00002
Jime 17.74 1.81 g

Vibration Class V1 — Chassis Random (PSD)
100

10
1
0.1

0.01

0.001
1 10 100 1000

Frequency (Hz)

Thermal Cycling shall be performed during the vibration schedules with below

Temperatures condition :
PRBN AN AT GRS
-Temperature Range is -40 ° C to 105° C & /¥ il#-40° Cto 105°C
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- Dwell time for -40 " C equals 2 hours. 15&B[TH]-40° C N 2/NEY
- Dwell time for 105 ° C equals 2 hours. {58105 © C T2/t
- Temperature Transistion rate shall range between 3 to 5 ° C /minute.
T P e ok L AE B 7 $03~5 © C
- One thermal cycle is approx. 360 minutes. — M HAEHR K2 52360743 4
c. Acceptance criteria :no loss of electrical continuity for more than 1 ps, No damage allowed

o chrE: BRI RTARED, o ER s
6.2.4 Cable Crimping Retention force Hi4k &4 71

a) Shield Crimping Retention force (Axial): 110N Min. for STP, 80N Min. for UTP
B e SRR 4 Cilieg): STP M/ 110N; UTP H%5i#%/)» 80N.

b) Terminal crimping retention force(Axial): 20N Min for 26AWG, 50N for 22AWG and 70N for
20AWG
I IR FEAREE /1 Ciliieg): 26 AWG 25 20N #/)y, 22AWG 50N #/)y, 20AWG £ 70N /)

6.2.5 Connector drop test %42 8% 2k % R 16

a) Reference: USCAR-2,5.4.8 Z% USCAR-2, 5.4.8 #4173,
b) Acceptance criteria according to USCAR-2, 5.4.8.4
& USCAR-2, 5.4.8.4 [5G USFRE.

6.2.6 Header pin retention % #: 5% PIN {255/

Using the force tester, apply a ramping pressure to the terminal pin. Note and record the
maximum force required to displace the pin a maximum of 0.2mm, within the plastic housing
or board attachment. Repeat for each pin location.

I 7345, ML — MU B A0 o e, TR IRDSs BRSNS N B 0.2 mm
P KTy, WA T L E R MOP IR,

a) Per SAE/USCAR-2 5.7.1 {k#i SAE/USCAR-2 5.7.1
b) Contact Retention force: 15N Min. i {#4F 77 15N /37 /)
c) Shield cassette retention force: 15N Min for VT,30N min for RA. Stz &4 /1 BHar 15N

i/ B 30N ey
6.2.7 Terminal-Connector insertion Retention Force i 25 1442 28 ({14dk )

USCAR-2,5.4.1 %% USCAR-2,5.4.1

Contact carrier Insertion force : 30N Max i F# /446 A /7 30 “Fifiiif K.

Insert to break the stopper force: >=50N.  1EF407 & BRI/ K FE&T 50 4.

Contact carrier retention force(primary lock only): NTH Contact carrier : 60N Min,

power contact :30N Min. — B RER J: DL WS 2i4k: 60 A4/, HLiSG 7 30 A48/,
e) Contact retention force(secondary lock, After moisture conditioning): NTH contact carrier: 100N

o O T Q
~ ~ ~— ~~—
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min, power contact :60Nmin
TRFF IR BUREHR AL S ): DUK M SR 73808 100 2B/, B 1~ 60 4.

f) Terminal retention force (primary lock +secondary lock , After Temp/Humidity and HTE) :NTH
Contact carrier :70N Min, power contact :50N Min i 45 7 (— B+ k8, TR BEAE 3R A iy
IR Ja): LUK 138048 70 ARy, R 5~ 50 “F /)

g) The contact carrier is the shield after crimping: i ¥ # AR L 4F R T 42 ) 16 B il 5

6.2.8 Terminal to Terminal engage/Disengage Force i 1~ & it 1 (45 & 1550 B 11

a) USCAR-2,5.2.1 %% USCAR-2,5.2.1
b) Record the first engage force and 25" disengage force
SRR — IR IR IS 25 IR H 7
c) Complete the Visual Examination, No base material should be exposed.
FERAMRE L, AT LLERHEA

6.2.9 Terminal Bend Resistance i T-Hi25 /7

a) USCAR-2,52.23 %% USCAR-2,5.2.2.3
b)  Applied force: 3.0N for NTH pin,4N for power pin:Jii il /7 & LK M 55T 3N min, & pin 4N min.
c) No tear or crack. A #iZaHLL.

6.2.10 Connector to connector Audible Click %42 &8 25 3% 4 48 vl W WL [ - 50

a) USCAR-2,547 %% USCAR-2,54.7
b)  Acceptance criteria according to USCAR-2, 5.4.7.4
& USCAR-2, 5.4.7.4 IS UFRE.

6.2.11 Polarization Feature Effectiveness #zAt4rk a0 R

a) USCAR-2,54.4 2% USCAR-2,5.4.4

b) Mating in incorrect orientations and different coding.
BRI T ) AN [0 A7 22 8] B

c) Requirement: 60 N minimum. #3RK: 60 4/,

d) Insert the female connector to the position when male and female terminal are connected at least
W B2 I T A 2 /D N B A BRI AL E

e) No damage to the connector and no electrical contact shall be made between the male/female

terminals. JERZSAAHUIR, IFH AR FEA BAERE.
6.2.12 Terminal/Cavity Polarization Test it 1, H4fis # 1t R..

a) USCAR-2,54.10 %% USCAR-2,5.4.10
b) Insert the contact carrier in the incorrect orientations, apply a force equaling 1.5 times the
maximum force recorded, (At latest 15N)
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TER x5 TAl i 5 300, M9l A JTHT 1.5 f5(AMIKT TBN)

Acceptance criteria according to USCAR-2, 5.4.10.4.
c) The contact carrier should not insert into a connector

i AR A BE 2R BERLAR -

d) There shall be no visible damage to either the terminal or connector

i1 AR AR A REREUR -

6.2.13 Connector Mounting Feature Mechanical Strength(If applicable) % 2% 22 B AL o 2 (U3d )

a) USCAR-2,5.4.11 %% USCAR-2,5.4.11

b) Apply a force with a probe to the non-mounted mating connector in direction F1~F6 until
breakage of the mounting feature or until the force specified in the Acceptance Criteria of

section 5.4.11.4 is reached.

i F1~F6 J5 A it in /3 21 22 35 1k W 2 sk 2158 YSTbr E RILE (1 77

c) Acceptance criteria: F1~F4,F6 = 50N; F5 = 110N

KollehndE: F1~F4 M1 F6 75 KT55T 50N; F5 J7 1 17 K+5T 110N

Support
Bracket
-

Mounting Feature _

> Smm from edge

FIGURE 5.4.11.3B: TFST SET-UP (END VIEW)

Mounting F4
Font s

Mounting—»
Connec /

-~ L

Mounting F1

FIGURE 5.4.11.3C: TEST SET-UP (3D VIEW)

6.2.14 Connector Seal Retention(Mated) ;2% % B+ (B

a) USCAR-2,54.14 %% USCAR-2,54.14

b) Connector shall be fully separated within one second.
BEARAHE 1 A BRIE D TT

c) Seal is not displaced. %3t %A K AN

6.2.15 CPA Engage/Disengage Force CPA 4 A\ J1 A3k i 7

a) USCAR-2,5.4.5 %% USCAR-2,5.4.5

COP-0436-QRF-R02

File Name: /SPEC/S-NTH-001_A.doc




Amphenol The Product Specification For grl(\)IdTl;;t()sﬂliec. #
NetBridge+ Series Products T

Date :
2023/8/28

R DL R i R F B S Rev.A | ECN#
HK12055

Page: 12 /22

b) CPA engage force (pre-set to lock): 60N min (un-matting) /22N MAX (matting )
CPA (FfRASFIBIEIRAE) A TI: 60N H/NCRECHRIRA) 22N i K(FCHIRAS)
CPA disengage force (lock to pre-set) : 10-30N
CPA (BUE RTINS kit J1: 10-30N.

CPA disengage force (removing) : 30N Min
CPA s5g4ik it 71 30 “F /.
c) CCPA engage force(Pre-set to Lock): 60N Max.
CCPA (TlifIRZA R BUE R $HA S 60N K
CCPA disengage force (Lock to Pre-set): 30N Max.
CCPA (BUIRAEFITHAIRE) B /: 30N Hok
CCPA disengage force (removing): 10N Min.
CCPA 5844k i1 /7 10N /)

6.3 ENVIRONMENTAL CHARACTERISTICS ¥fiE4#%

After exposure to the following environmental conditions in accordance with the specified test
procedures and/or details, the product shall show no physical damage and shall meet the
electrical and mechanical requirements per paragraphs 5.0 and 6.0 as specified in Table 1 test
sequence. Product subjected to these environmental tests must be applied to printed circuit

boards. Unless otherwise specified, the assemblies shall be mated during exposure.

MRYEHE RIS RE 7 BN, AR T DL RIBER PR, 77 NOCER RGN 11K
S0 My ) RSB B3R o 132 52 3K PP B 1 96 ) 7 i 0 2B S T BV LB AR o BRAR AT ILE, &5

) 25 42 )3 75 2% % 1A 1] DT
6.3.1 Thermal Shock & # i

a) Per SAE/USCAR-2 5.6.1 Zl§ SAE/USCAR-2 5.6.1
b) Temperature Class -40 ° C to +105° C. i#/¥% 4 ~-40° C to +105° C.
c) Remain 30min.;f#£F 30 734t
transition in less than 30 seconds i} ] 30 75
d) Repeat 99 more times. # & /i + Lk E.
e) No loss of electrical continuity for more than 1 pus.
M W AN K TGl
f) conditioning process only.
L R 2 A

6.3.2 Temperature/Humidity Cycling &2 EE1EIR

a) Per SAE/USCAR-2 5.6.2 Z:li SAE/USCAR-2 5.6.2

b) Cycle the test samples 40 times using the cycling schedule shown in Figure 5.6.2.3. The

cycle begins with the sample at -40 ° C to +105 ° C, 0%-95%RH. Completion of the
schedule shown in Figure 5.6.2.3 will constitute one cycle. Use +105 ° C for hours 5
through 7.

{FH K 5.6.2.3 AT RGP 8] R G PRI R i 40 UK, IE3A -40°C £]+105°C, 0%-95%HH X
WIE, 5e A 5.6.2.3 BT~ iR e — AN JE B 1 S KRR FE+105°C 2 5 255 7 /i
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¢) conditioning process only.
HEZH o R A
150 100
130 — : 90
8 owl y & i i . s
® | — 2 ! B B0 fr e
5 T0 + E
B | 3 B0
“E’_ 50 | é 40 [ e
e . S a0 RS s
E 20
) 5 5 i
L, B o] T
\: 3 4 5 6 T
Time (Hours)
Time (Hours)
Key: 1(-40yC  2(80-90)°C 3 Test temperature per Table 5.1.4.1 (Class 3 shown for

illustration only)
4 Relative Humidity, uncontrolled. Do not vent chamber at hour 5.

5 (80 — 100)% Relative Humidity

e, 7

a) Per SAE/USCAR-2 5.6.3 %[t SAE/USCAR-2 5.6.3
b) Place the samples in the chamber, set to the maximum ambient temperature +105 ° C, so
that there is no substantial obstruction to air flow across and around the samples, and the
samples are not touching each other. Leave the samples in the chamber for 1008 hours.
FEFE BN = P, W B 5 B LR +105 © C, LAEAE 55 0 i JB) 6] 28 < I sh 80 A i o ek RS,
T il L5 A T i, B i B R AE S A 1008 /)N

6.3.4 Submersion /K&

a) Per SAE/USCAR-25.6.5 %[ SAE/USCAR-25.6.5
b) Prepare enough salt water solution to completely submerse the samples. Use tap water
and 12-16 grams of table sale and 10ml of liquid dish washing soap per liter and mix well. It
is recommended that an appropriate ultraviolet dye be added to assist in visual inspection
for any ingress of solution into the test samples. Cool the solution to 0°C.
HE 2% R 08 ) E K I U RE 78 IR, BT E SRR N 15-16 sefr A0 10 2= I 780
Wa, U INE SRR AN R, DTS H AL S B2 R HEARE S RHVE WA 21 22 0°C
c) Determine the Temperature Class for the intended application of the connector system
from table 5.1.4.1. with Class T2. Set to the Maximum Ambient Temperature. Heat Soak the
samples at the elevated temperature of the chamber.
WPEERAS RGR 5.1.4.1 TN RSSO R T2, WE PR RE, B2 MEREK
LT e IE
d) Within 30 seconds, submerse them in the 0°C solution to a depth of 30-40cm for 30
minutes. £ 30 72 AR HIZ N 30-40 JEKIR K] 0°C R KIEH T, LR¥F 30 7rdt.
e) After drying the sample surface, immediately perform the Insulation Resistance test. & T-£¢

AR T, T AT 4 25 A BH
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6.3.5 Pressure/Vacuum Source & /7/EH %M

a) Per SAE/USCAR-2 5.6.6 Z I SAE/USCAR-2 5.6.6
b) Prepare enough salt water solution to completely submerse the samples. Use tap water and
15-16 grams of table salt and 10 ml of liquid dish washing soap per liter then mix well. It is
recommended that an appropriate ultraviolet dye be added to assist in visual inspection for
any ingress of solution into the test samples..
HE 25 R 08 1 EKIE U RE e IR BT E SRR N 15-16 Tofr #h A0 10 ZTH ki I e 0
WA, EUORINE LA G RE,  DAFE I H AR B VAR 5 HE N SRS RE
c) Increase the air pressure to 48kPa(7psig).Observe samples for a minimum of 15 seconds
and verify that there are no air bubbles.
WHAER 48 T\ (7 55FF 790, MRS 2/ 15 B\ e/~
d) Switch the pressure to vacuum, Decrease the air pressure to 48kPa(7psig). Observe
samples for a minimum of 15 seconds and verify that there are no air bubbles.
DI E sy, TR 48 T (7 BEAF IR0, ISR a2 20 156 PP <.
e) After drying the sample surface, immediately perform the Insulation Resistance test.
BETREAERT, L BP0 H AT 4a 2k e T DK
f) Determine the Temperature Class for the intended application of the connector system
from table 5.1.4.1. with Class T2. Set to the Maximum Ambient Temperature. Heat Soak
the samples for 70 hours, then cool to Room Temperature.
EPEEREAS RGR 5.1.4.1 YN IR EESFHONAEHR T2, WE PR e, KM 70
INBF, SRTEAHI B E
g) Repeat Steps c to e, except the limit pressure to 28kPa(4 psig).
HE cE e, BRTUSHRGIT TIHE 28 T (4 55530,
NOTE: step F), G) are performed only when vacuum pressure leaks are tested separately
and skipped if the vacuum pressure leak is tested after the environmental test.
FEe BB D, @ RSN E S St B N A 30T, R WA 5 ES
J 7t g ki iX A P B

6.3.6 High Pressure Spray & M5

N

a) Per SAE/USCAR-2 5.6.7 ZH SAE/USCAR-2 5.6.7
b) Testing conditions ik 2% fF

Nozzle
Position 1
e /.
\"/3%\{4 Position 2

N -
w "Position 3
FY

3

i
3

- 4@ Fosition 4
i

Reference points
(07, 30°, 60° and 907)

Rotating axis

FIGURE 5.6.7.3-1: SPRAY NOZZLE AND TABLE ARRANGEMENT
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Spray Water Water Water Exposure
Equipment Requirements Flow Pressure temperature Time
Fan jet Turntable Speed = 5+1 rpm, 14to | Approx. 8015 °C 30sec / position of
nozzle Position Angle of (0°, 30°, 60°, 90°) | 16 8,000 to spray angle
d=§0°+i’- +5°, Distance of (100 to 150) mm L/min [ 10,000 KPa
10
TABLE 5.6.7.3-1 SPECIFICATION FOR HIGH PRESSURE SPRAY TESTING
Scatter Measuripa area Nozzle
area

;

%

Z

g

% p

% A a b

g 3045 100 842

? 3045 | 150 | 1042

4

%

%

¥
[
o

Jetcore

Dispersion of water jet

FIGURE 5.6.7.3-2 AND TABLE 5.6.7.3-2: NOZZLE AND JET DIMENSIONS (MM)

c) After drying the sample surface, immediately perform the Insulation Resistance test.

B RES AR, IR R0 H AT 2 2k B Bt

7 SITEST 5L
7. 1Link definition1 (3EZ&HFR1)

| - |

7. 2Link definition2 (3EZ&HR2)

T r———

7.3 Sl Data (100Mbps cable assembly, %%1100Mbps£k 240 14)
All parts of evaluated configuration should be placed as below figure, for small configurations the
cables should be route in a straight way. For large configurations the cable segments should be
arranged as a meander between the connectors to avoid parasitic couplings at test setup. And
the parameters and limits are required according to below table.

LA N B PR, ARG RER, 2R N B H A E N, L

AT BERR IS, R IR B 25 0 20 T 7 20 FH LA 3 2 2E 25

SN2

»
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SRERI TR -

VNA (25 57 b7 0

Conducting drum

Isolation

Test fixture

- Ground plane L’":r:;;su,s),.”,;
- o | o 2 Sppot LA
I Iﬂ’_ q{xqalx‘c?bletuTDR (B
= 9
- i
— abie to g
A y
fastony f
Fnl IS4 ER
100 Q +/- 109
CIDM(Characteristic Impedance Differential Mode) valid for 700 /OS’ rise
ENE _ P
time
1MHz: 1.0dB
. o 10MHz: 2.6dB
_— IL(Insertion Loss)#fi A\ 1514 33MHz: 4.9dB
. an a,°“f 66MHz: 7.2dB
C:ar:r:;?g%'g) 1MHz: 18.0dB
= RL(Return Loss)[Fl3 #ii 20MHz: 18.0dB
66MHz: 12.8dB
1MHz: 43.0dB

LCL/LCTL(Longitudinal Conversion

SRS

Loss/Longitudinal Conversion Transmission Loss)

33MHz: 43.0dB
50MHz: 39.4dB
200MHz: 27.3dB

Multi- Communication

Channel (£i#i&)

T S 32 B £ PIOARE 2 4

PSANEXT(Power Sum Alien Near End Crosstalk 1MHz:  51.5dB
Loss)ilr b 5 AL % ek A1 100MHz: 31.5dB
PSAACRF(Power Sum Attenuation to Alien 1MHz: 56.5dB
Crosstalk Ration Far End)5g &zt i 5 $L D R kA1 | 100MHz: 16.5dB
1MHz: 43.0dB

ANEXTDC/AFEXTDC(Crosstalk Mode Conversion)

33MHz: 43.0dB
50MHz: 39.4dB
200MHz: 27.3dB

7.4 Sl Data (1Gbps cable assembly, 41%1Gbps£kZ8444)
All parts of evaluated configuration should be placed as below figure, for small configurations the
cables should be route in a straight way. For large configurations the cable segments should be
arranged as a meander between the connectors to avoid parasitic couplings at test setup. And
the parameters and limits are required according to below table.

LRGN N PR, SRS R BT, 2R R B E A E N, s
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PR FERCRIT, TERAR TR A B 55 0 ATHE T 7E 22 T LA 2 25 AR 5 i P 2

SHCESR I EIFR .

VNA ([958 50 b {0

Conducting drum

Isolation

Ground plane

thickness
b=(1040.5) mm

ECU
connector

ECU
connector

Inline nine  ISOlation

connectors connector SUPPOTt o

(loose winding)

CUT interwinding
distance
(min. @ = 30 mm)

Inline -
connector T

Top View

TDR
Diff. Part 1

Measure whole link for communication channels

Evaluation window 0.5 m to 1.5 m for cables

| Groun

plane Isolation 10 mm

Testfixturgs

=30 mm

Side View

g -
) il
— al l
Coax;

Connectors for
channel measurement only

Calibration
reference plane

TDR

Isolation 10 mm

Figure 5.2.1-3: TDR measurement setup using conducting ground plane

» A

Test fixture

Coax cable to TDR (IfJ4
ity
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Test Parameter

Requirement

CIDM

Zgr Informative parameter only (not required)

100 O + 10 % (at 500 ps rise time)

Propagation
Delay

fy =94 ns
2 = f =600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

Sdaz1

/ _ \
<| 0.00231 +0.5907/F + 0‘0637 — ‘fFB
| J7)

1= 7 <600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

RL

Sda11, Sadaz 19
24-5log f

1= f<10
10< f <40
> 16 40< f <130 |dB
37-10log f 130< f <400
11 400 < f <600 )

1= f =600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

LCL
LCTL

N 50

Sdc11, Sde22 10< £ =80 |

\72-11.51log(f) 80< f<600)
SdLZJ.; Sdch

10 = F = 600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

Table 6.1.3-1: Electrical limits for Whole Communication Channel (SCC context)

Test Parameter

Requirement

PSANEXTLOSS | Sass, Saan 541010 7/ | 127 <100 |
N > & /100 =)=
= £/ N\ (f<100/ dB
| 54-15log| A}OJ—GL Aoo,.' 100 < f <600,
1= f =600, frequency fin MHz
Port reference impedances: 100 O (DM), 200 Q (CM)
PSAACRF Sdda1, Sddyx

1':|\43.67'—2010g[\%0 }!JdB :

1= f =600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

AFEXTDC Loss

AFEXTDS Loss

( 50 10< £<80 )
f laB
\72-11.51log(f) 80< f <600)

Sdr_4l ’ -Sdcvx

N\

St:Is S;Sds'x .
* Y 10 < F <600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)

Table 6.2.3-1: Electrical limits for WCC (ES context)

COP-0436-QRF-R02
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8 QUALITY ASSURANCE PROVISIONS i & f#iF kK

8.1 Equipment Calibration. # &R

All test equipment and inspection facilities used in the performance of any test shall be maintained in a calibration
system in accordance with MIL-C-45662 and ISO 9000.

A WK v 6 R 56 B F T AN PR BE RLAF5 MIL- C - 45662 F1 1SO 9000 FRIAZ #HE R 48 HIRILE «

8.2 Visual Examination /Ui %:

Visual Examination: Per SAE/USCAR-2 5.1.8 #MiktE: K8 SAE/JUSCAR-2 5.1.8 &

8.3 Inspection Condition. #3614
Unless otherwise specified herein, all inspections shall be performed under the following
ambient conditions: FRIE 53 UL B, T HIKL 2 BLAE T SRS 26 T BEAT:
a) Temperature JH/% : 25+ 5°C
b) Relative Humidity AH%I% % : 30% ~ 60%
c) Barometric Pressure 5 J: Local ambient 24113455

8.4 Sample Quantity and Description #H A=/ iR
The numbers of samples to be tested in each group shown in Qualification Testing
Sequences are defined as follows: Groups A through T:
5 samples in each group: All samples must be free of defects that would impair normal
connector operation. All samples must meet dimensional requirements of connector.
FES I ECE AR H AR TS W R Fros: A LB T 40,4540 5 ANFES BT IIRE S 00 To R a1,
FITARE i AL AU0 5 RO 2K

8.5 Acceptance ii:
6.4.1 Electrical and mechanical requirements placed on test samples as indicated in
Paragraphs
5.2 and 5.3 shall be established from test data using appropriate statistical techniques or
shall otherwise be customer specified, and all samples tested in accordance with this product
specification shall meet the stated requirements.
MR BT S AEBL 5.2 A1 5.3 BN HL AR, A B8 16 1 & 24 i G i R B 2 7
i HIRLE , B A A ot AT A 7 et Y I R 7 25K
6.4.2 Failures attributed to equipment, test setup, or operator error shall not disqualify the
product. If product failure occurs, corrective actions shall not disqualify the product. If product
failure occurs, corrective action shall be taken and samples resubmitted for qualification.
DUARR MO BRL T V% o 0 B B A A R S IR AN BT 7 it VAUIE o 40 SR 7™ it R A
JER R, 2 A B ZM T £ Tt A0 P UK SR AE A A IE

8.6 Quaification Testing. FA& MK
Qualification testing shall be performed on sample units produced with equipment and
procedures normally used in production. The test sequence shall be as shown in
Qualification Testing Sequences.
BEAT BEAK LA A N 5 i 0 T8 A B A AR R 1R 7™ it — B P sl Fe 51 B 24 A RLAE
AR I 5

8.7 Re-qualification Testing. EFT&E MR
If any of the following conditions occur, the responsible product engineer shall initiate
re-qualification testing consisting of all applicable parts of the qualification test matrix Table 1.
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RIS FIE T 2 — 10,7 i AR RS S SR 1 A B
a) A significant design change is made to the existing product which impacts the product
form, fit or function. Examples of significant changes shall include, but not be limited to,
changes in the plating material composition or thickness, normal force, contact surface
geometry, insulator design, contact base material, or contact lubrication requirements.
HORI B TE AR SR A 7 i TR B B B 5 (0 A2 Ak 1) 491 1 B4 AEAN R T 52 LA ) i 40
BRJESE. IR ) FRARRIIEAR, B EAK | i1 JEA B e T SR A A e
b) A significant change is made to the manufacturing process, which impacts the product
form, fit or function.

Az I R A S 2 AR S R IR, 2 AR B Eh RE (A2 AE

c) A significant event occurs during production or end use requiring corrective action to be
taken relative to the product design or manufacturing process.

FELE P R R oA H RS A A i A P SR A IE 7 it BT B 1 7

9 Soldering process: /& T2
Lead free reflow soldering in reference to JEDEC J-STD-020.
Z: it JEDEC J-STD-020 Jo4R Rl & -
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10 Qualification Testing Sequences iR 325 5 7

TEST OR EXAMINATION TEST GROUP
A B 5 bz
Sequence ID
o A B C/ D|IE|F|G]|H I J K L M
R
Visual Examination 82 (1,313 (13/1,3(1,3/1,3/1,3(1,3|1,3{1,3(1,3|1,3| 1,3
Current cycling 6.1.1
Contact Resistance 6.1.2
Insulation Resistance 6.1.4
\Voltage Drop 6.1.3
Dielectric Withstanding Voltage 6.1.5
Circuit continuity monitoring 6.1.6
Connector-Connector
] ) ) 6.2.1 2
Mating/Unmating/Retention
Connector or Terminal Cycle 6.2.2
Vibration/ Mechanical Shock 6.2.3
Cable Crimping Retention 6.2.4 2
Connector Drop Test 6.2.5 2
Header pin retention force 6.2.6 2
Terminal-Connector
6.2.7 2
Insertion Retention Force
Terminal-Terminal
6.28 | 2
engage/Disengage Force
Terminal Bend Resistance 6.2.9 2
Connector to connector
6.2.10 2
Audible Click
Polarization
6.2.11 2
Feature Effectiveness
Terminal/Cavity Polarization Test 6.2.12 2
Connector Mounting 2
6.2.13
Feature Mechanical Strength
Connector Seal Retention 6.2.14 2
CPA& CCPA
6.2.15 2
Engage/Disengage Force
Thermal Shock 6.3.1
Temperature/Humidity Cycling 6.3.2
High Temperature Exposure 6.3.3
Submersion 6.3.4
Pressure/Vacuum Leak 6.3.5
High Pressure Spray 6.3.6

COP-0436-QRF-R02

File Name: /SPEC/S-NTH-001_A.doc




Date :
Amphenol The Product Specification For IS)-rl(\)IdTl;;fﬂsﬂliec. # 2023/8/28
NetBridge+ Series Products
=7 uﬁlﬂ?&:%ﬁﬂﬂ%% Rev. A ECN # Page: 22 /22
HK12055
TEST OR EXAMINATION TEST GROUP
WA B AR

Sequence ID 7415 N o P Q R S T
Visual Examination 82 (14|17 |(1,7| 1,8 | 1,7 1,13 1,14
Current cycling 6.1.1] 3
Contact Resistance 6.1.2 3,5 13,5| 35| 3,5
Insulation Resistance 6.1.4 7 3,6,8,10,12| 3,7,9,11,13
\oltage Drop 6.1.3 6 |6 6 6
Dielectric Withstanding Voltage 6.1.5 6
Circuit continuity monitoring 6.1.6
Connector-Connector 6.2.1
Mating/Unmating/Retention
Connector or Terminal Cycle 622 | 2 2 2 2 2 2 2
Vibration/ Mechanical Shock 6.2.3
Cable Crimping Retention 6.2.4
Connector Drop Test 6.2.5
Header pin retention force 6.2.6
Terminal-Connector
Insertion Retention Force 627 9 8
Terminal-Terminal
engage/Disengage Force 6.28
Terminal Bend Resistance 6.2.9
Connector to connector Audible Click |6.2.10
Polarization Feature Effectiveness 6.2.11
Terminal/Cavity Polarization Test 6.2.12
Connector Mounting
Feature Mechanical Strength 6213
Connector Seal Retention 6.2.14
CPA& CCPA
Engage/Disengage Force 6215
Thermal Shock 6.3.1 4
Temperature/Humidity Cycling 6.3.2 4 5
High Temperature Exposure 6.3.3 4
Submersion 6.3.4 9 10
Pressure/Vacuum Leak 6.3.5 4,7 4.8
High Pressure Spray 6.3.6 11 12
Remarks #&E:
1. 5pcs samples in each group: &4 5 NEES .

2. Sl testing shall be performed and recorded in another separate report. i 4l N %10 5 B 3R 75 .

3*.Group S/T are performed on

ly when the connector is sealed
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