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1 OBJECTIVE HHI
This specification defines the performance, test, quality and reliability requirements of Amphenol
NetBridge+ series products.

ARG AR ST R LR R I e ah PR RS« . PR AR SRR R

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

ARG LA v T LUK PR G S A5 7 it (M R R T AL B . HUBCRAVE . A URr PRI 5K

3 APPLICABLE DOCUMENTS M

3.1 Application 2 H
3.1.1 Engineering drawings £ & 4%

3.2 Reference StandardsZ%#r#E
3.2.1 SAE/USCAR-2: Performance Specification for Automotive Electrical Connector Systems

SAE/USCAR-2 iR 4 HIUE RS RAMERERTE

3.2.2 OPEN ALLIANCE TC9 For 1000BASE-T1 Link Segment Type A 1000 Jk &= 45 #H i
3.2.3 IEEE 1000MBASE-T1 Definitions for Communication Channel 1000 Jk &= 47l $i G
3.2.4 |IEEE P802.3ch 10GBASE-T1 10 Gbps =il TG
3.2.5 MIL-STD-202F: Test Methods for Electronic Components Parts 176 #4477 12
3.2.6 MIL-STS-1344A : Test Methods for Electrical Connectors 3% 43 8% (1)1 /772
3.2.7 MIL-C-45662 : Equipment Calibration %%k 1

3.3 Other Standards and Specifications FHABFRAERIFTE
3.4.1 EIA 364: Electrical Connector/Socket Test Procedures Including Environmental
Classifications 1L ZEFE 2R IAFE P A FE IR 72

4 REQUIREMENTS E3R
4.1 Lab conditions S2U6 s %&At
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: R4 A K% 12 8% B 16 7 DA J2 48 52 1 B A% AR
oK BRAE A RE, A AN 2 AT LA B S286 2% -
Temperature ##i /5 : 15 to 35°C
Relative Humidity FHXIEE : 20% to 80%
Atmospheric Pressure K% 77: 650mm to 800mm of Hg (86 ~106Kpa)
4.2 Material #4%}

Material for each part shall be specified herein, or equivalent. Substitute material shall meet the
performance requirements of this specification. &F/NELERIA RN AR IR &, BIR1SE B AR
Fra ARG PEREZEK .

4.2.1 Net bridge for automotive connector LI MK ZEZEHE2s

For the basic material, refer to the latest engineering drawing. & A RS W8 TR E4E.
4.3 Finish FTH AL
Plated finished for qualification components shall be as specified herein or equivalent.
B AR AT B2 AL PR AR RS T BRI S5 56 A AR E

Plating: please refer to the latest engineering drawing.
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R 1 2 R B LA R 4R

4.4 Mating BC#&E
The connectors shall be capable of mating and un-mating manually without the use of special tools.
e A LRI AN R R L RSO T T2l Tk

4.5 Workmanship L&
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.
RSP BN 2, BRI RYR. R LR, BE. R L. SR AR (RRE S
VLK AICC LUK AMIARAE) 268 77 il A3 iy B i LA 7 A2 AN B2 I R BRI o

CHARACTERISTICS H¢ &
5.1 ELECTRICAL CHARACTERISTICS H284&H:

5.1.1  Current Rating £ Bk

Reference: USCAR-2, 5.3.4 2 USCAR-2,5.3.4

a) Current: 3.0 A Hji: 3.0A MAX. 3.0 Z¥5i kK

b) Acceptance criteria: the temperature of any terminal interface must not exceed a 55°C rise
over ambient at any time during the test.
WSOm0 IR, AT AT A o B PR E AN 1 AR 2 B5°C .

5.1.2 Contact Resistance #:ffAHT

Mated with applicable connector, the low level contact resistance is 20m ohm maximum initial
when measured in accordance with SAE/JUSCAR-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 (180mhm/KM Max for conductor cross section area: 0.13MM2; 55.5mhm/KM
Max for conductor cross section area: 0.35MM?)
5@ AR UCH, fHE SAE/USCAR-2 5.3.1 M5, Bzl ri fHN 20m R i KYIIRME. ([T
XN BRSO A A, AR CABLE), 4 s FHE G TR E, SR 0.13
MM2 i) Zct4 180mhm/KM oK, Ay 0.35MM2 19444 55.5mhm/KM K.

The following details shall apply J# /& i1~ 2Rk

a) Test Voltage il Hi JT:: 15mV DC maximum at open circuit. 15 ZE R B e A AETF % T

.

b) Test Current il Hifi: not to exceed 100mA. it 100 = %5 .

5.1.3 Voltage drop HiJE&

Reference: USCAR-2, 5.3.2 &% . USCAR-2, 5.3.2 #:47li
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Acceptance criteria in accordance with USCAR-2, 5.3.2.4 maximum voltage drop: 50 mV
FUFRAEK IR USCAR-2, 5.3.2.4 F KHERF: 50 mV

5.1.4 Isolation Resistance Z&ZFH¥Hi

Reference: USCAR-2,5.5.1
2% USCAR-2, 5.5.1 #j5

The following details shall apply: N &2 i1 %K
a) Test Voltage: 500V DC i H £ : 500 R E i H
b) Acceptance criteria: the resistance between every combination of two adjacent terminals in

the connection must exceed 100 M Q at 500 VDC.
OWARE: 76 500V HIH R, EET PSR R — AN A 2 8 i BE A G T 100 MQ.

c) Electrification Time 7 Hi i} [7] : 1 minute. 1 5%k

5.15

52

Dielectric Withstanding Voltage #54iE
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 4 b e fdidb AT MR, AR TIESE R B Ok, 4440
s B R LR (0.5 =R )

a)Test Voltage: 500V AC il H1 % 500 fRAZ i HE

b) Test Duration: 1 minute. JMRIEFSEA[A]:1 43k

¢) Points of measurement: Between adjacent contacts. I3z 5 :AH 48 i) 5 -
d) Per EIA-364-20C & EIA-364-20C Hi, T34 28 i it i R g i

MECHANICAL CHARACTERISTICS Hlb%kri%

5.2.1 Connector-Connector Mating/Un-mating/Retention 4% 5% 5% 482 s IEHR MRS

The following details shall apply: i &2 i1 2K

a)
b)

c)

d)

f)

Reference: USCAR-2 5.4.2 %% USCAR-25.4.2

Insert and withdraw connectors at the speed rate of 50+10mm/minute.

A 5010 mim/J i i) 36 B2 4 A MR H 224

Mating force must be: <=75 N (USCAR-25 4.3).

A BN/ T EEE T 75 4-(USCAR-25 4.3).

Un-mating force must be >=110 Newton with the connector lock fully engaged.
BRIONBIIA 75 KT BGSE T 110N,

Un-mating force (Lock fully disengaged or disabled): 75N Max.

P I CEBHIRES): 75 A+l K.

The force to completely disengage the primary connector lock must be >6N and < 51N
BRI N 6N~51N.,
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5.2.2  Connector or Terminal Cycle E#:8BIE TIEHF

Completely mate and un-mate each connector or terminal pair 25 times.
6 BURE— X o BB R RS 25 (UK
a) Reference: SAE/USCAR-2 5.1.7 % SAE/USCAR-2 5.1.7
b) Number of Cycles: 25 cycles. kX% 25 Ik
c) Acceptance criteria: No physical damage.
SRt OB A
5.2.3  Vibration/ Mechanical Shock IR3I/HIRM
Per SAE/USCAR-2 5.4.6 K SAE/USCAR-2 5.4.6
Direction: each of 3 orthogonal axis 771a: X,Y,Z =A™ H AH 3 H {145 -]

a. Mechanical Shock HLigrhds
Test Condition: it 21

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

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

WARSE AT PRBNZEHVL, BEPLIRBI8 /N /4.

V1 - Random
F PsSD’ 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
200.0 113 0.01180
230.0 0.031 0.00032
1000.0 0.002 0.00002
Jrrme 17.74 1.81g

Vibration Class V1 — Chassis Random (PSD)
T

10

10 100 1000

Frequency (Hz)

Thermal Cycling shall be performed during the vibration schedules with below

Temperatures condition :

COP-0436-QRF-R02
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PRAN A HEAT ADEFE, W SR AR T

-Temperature Range is -40 ° C to 105° C &% u#-40° Cto 105° C

- Dwell time for -40 © C equals 2 hours. {5 B} []-40 © C R 2/}

- Dwell time for 105 © C equals 2 hours. {5 B} [A]25 © C N 278k

- Temperature Transistion rate shall range between 3 to 5 ° C /minute.
Tk P2 e 4l JE N AE R 7 ih3~5 0 C

- One thermal cycle is approx. 360 minutes. — PG K] /& 36074

c. Acceptance criteria: No discontinuities greater than 1 ps, No damage allowed

USCARTE: BRI AN K T 1000, ey B4

5.2.4 Cable Crimping Retention force HLZkEBAREE S

a) Shield Crimping Retention force (Axial): 110N Min. for STP, 100N Min. for UTP
PR e R AR FE Sy CRli)D: STP M4/ 110N; UTP H4i5 /) 100N,

b) Terminal crimping retention force(Axial): 20N Min.
i ERLRFE ) CRlie)D: /)y 20N

5.2.5 Connector drop test SR

a) Reference: USCAR-2,5.4.8 %% USCAR-2, 5.4.8 H#47l.
b) Acceptance criteria according to USCAR-2, 5.4.8.4
i i USCAR-2, 5.4.8.4 HSUSARHE.

5.2.6  Header pin retention A IEB AR

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 1.0mm, within the plastic housing
or board attachment. Repeat for each pin location.

FEFIN A R —AMBURHR I P it JERIFCS BRSNS RO 1.0 mm
P KTy A L B B R BOP IR

a) Per SAE/USCAR-2 5.7.1 {k## SAE/JUSCAR-2 5.7.1
b) Contact Retention force: 15N Min. i {5 /7 15N /37 5/
c) Shield cassette retention force: 30N Min. F#ilis &5 /7 30N /s

5.2.7 Terminal-Connector insertion Retention Force ¥iFZ&iEEaRHKITFEIR N

a) USCAR-2,5.4.1 %% USCAR-2,5.4.1

b) Contact carrier Insertion force : 30N Max i {-#4&4H A\ 77 30 4= f% K.

c) Insert to break the stopper force: >=50N. L3447 & (KRR 1) 75 KT 84T 50N.

d) Contact carrier retention force(primary lock only)60N Min : i T~ ZARLR SR J7(— R4EH): 60 2R iR /).

COP-0436-QRF-R02 File Name: /SPEC/S-NTH-X5.doc
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e) Contact Carrier retention force(secondary lock) : ¥ &K Crdr F7 (- 81): 100 457D,
f) Contact Carrier retention force(secondary lock, After moisture conditioning)

Uiy - FAROREE S (— IR+ B, BT SR): 70 R,
g) The contact carrier is the shield after crimping: i 7 E AR A4 M 2 5 1 BE k52

5.2.8 Terminal to Terminal engage/Disengage Force i EMTHIGEE 1505

a) USCAR-2,5.2.1 %% USCAR-2,5.2.1
b) Record the first engage force and 25" disengage force
R IREIIEA RIS 25 Xk )
c) Complete the Visual Examination, No base material should be exposed.
FERAMRE, AT LLEEHEA .

5.2.9 Terminal Bend Resistance 3¥TFH5 N

a) USCAR-2,5.2.2.3 %% USCAR-2,5.2.2.3
b)  Applied force: 3.0N #ijn/i&: 3.0 4.
c) Notear or crack. ¥ #iZe 4.

5.2.10 Connector to connector Audible Click #3258 2 82 n] I WL KR8 .

a) USCAR-2,5.4.7 %% USCAR-2,5.4.7
b)  Acceptance criteria according to USCAR-2, 5.4.7.4
A USCAR-2, 5.4.7.4 HIBIChRE.

5.2.11 Polarization Feature Effectiveness tRAVIFERBE.

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

b) Mating in incorrect orientations and different coding.
BRI T A BAS R0 A7 22 18] LR .

¢) Requirement: 60 N minimum. Z£3K: 60 4-/5¢/).

d) Insert the female connector to the position when male and female terminal are connected at least
Vg B e A 22 /D 4N B Bl 1B ) 7 B

e) No damage to the connector and no electrical contact shall be made between the male/female
terminals. JEFE AR, I H A BR 7 50A AR

5.2.12 Terminal/Cavity Polarization Test 3%, FUEHR MR,

a) USCAR-2,5.4.10 %% 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)

COP-0436-QRF-R02 File Name: /SPEC/S-NTH-X5.doc
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FERGRIN T M)A 800K, HNIE RS A1 1.5 f5 (AT 15N)
Acceptance criteria according to USCAR-2, 5.4.10.4.
¢) Terminal should not insert into a connector
ANRE LA T
d) There shall be no visible damage to either the terminal or connector
Uiy - M ERE 2% AN BER TR o

5.2.13 Connector Mounting Feature Mechanical Strength #2588 223 WG

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.
W FL~F6 77 [ it i 7 B 21 22 2R R ik Wi SR ik 21 3 SObm E RN 1) 77
c) Acceptance criteria: F1~F5 > 50N; F6 > 110N
o liekrite: F1~F5 J17 KT 50N; F6 J51a /175 KT 110N

Design fixture with Support
space to prevent Bracket %

interfarence \

0'—‘ 5

Mounting Feature— v | ~=mm TyP.

(Shoe) oo
a

Connector T
Latch F2

FIGURE 5.4.11.3-B: TEST SET-UPF (END VIEW)

Mounting E4

Enhire Fa NOTE: “F" Arrows indicate
¥ direction of applied force,
) not location of probe
Mating
F& Avwin Fa
Ll -—
Mounting™ |
Conrect
Non- 1
Mountina

FIGURE 5.4.11.3-C: 3D VIEW

5.2.14 Connector Seal Retention(Mated) 4% 28 % BHEHr (BLxH)

a) USCAR-2,5.4.14 %7 USCAR-2,5.4.14

b) Connector shall be fully separated within one second.
BERARE 1 PN PE ST

c) Sealis not displaced. %38 %A KAENIFE
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5.2.15 CPA Engage/Disengage Force CPA FJ#EN AR S

a) USCAR-2,5.45 2% USCAR-2,5.4.5
b) CPA engage force (pre-set to lock): 60N min (un-matting) /22N MAX (matting )
CPA (IR SZEIBUEIRA) AT 60N H/NCRELHRIRE) 22N Hk (k&)
CPA disengage force (lock to pre-set) : 10-30N
CPA (BUEIRAFITIRZE) kit /1. 10-30N.
CPA disengage force (removing) : 30N Min
CPA ekt 71 30 “Fi/h.
c) CCPA engage force(Pre-set to Lock): 60N Max.
CCPA (HlifREFIBUERE) #AT1: 60N F K
CCPA disengage force (Lock to Pre-set): 30N Max.
CCPA (BUEREFITHIERE) #HATI: 30N &K
CCPA disengage force (removing): 15N Min.
CCPA 54kt 77 15N /s

5.3 ENVIRONMENTAL CHARACTERISTICS it
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.
MR AL E (IR I AE P BN YT, FEZF T LA NELM G, P BB, JERAFE R 1
B F B F ORI SR o 432 32 T S PRI 0 1 77 it 2R 1 BRI FEL AR BRAE ST AT E, &
YU A LA 2 i TR DL IR

5.3.1 Thermal Shock ¥#hdi

a) Per SAE/USCAR-2 5.6.1 Zl® SAE/JUSCAR-2 5.6.1
b) Temperature Class -40° C to +105° C. RE%52( N-40° Cto +105°C.
¢) Remain 30min.;{#$F 30 44t
transition in less than 30 seconds i} (7] 30 75
d) Repeat 99 more times. & & L+ /LKA L.
e) conditioning process only.
L0 2% A

5.3.2 Temperature/Humidity Cycling iR¥ZEIEFF

a) Per SAE/USCAR-2 5.6.2 Z[ 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.
i HI &l 5.6.2.3 Fro BIPEIAIN [ R AE ARG FE 40 Ik, 131 -40°C HJ+105°C, 0%-95%HH X}
MRS, S 5.6.2.3 B B THRIAL ple— A i ] A e KIA R T +105°C 28 5 258 7 /N .

COP-0436-QRF-R02 File Name: /SPEC/S-NTH-X5.doc




The Product Specification For Product Spec. # Date :

Am p henol NetBridge+ Series Products S-NTH-001 12421

TR UK W= 5 R B+ Rev. X5 | ECN# Page: 12 /24

c) conditioning process only.
T A I 2 2%

150 100 -
90
130
P e o N
110 \
]y QR — o R i

70 / !

5o

Relative Humidity (%)
o
[=]

Test Temperature (°C)

Time (Hours)

Time (Hours)

Key: 1(40)C  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

5.3.3 High Temperature Exposure HiERE

a) Per SAE/USCAR-2 5.6.3 Z i SAE/JUSCAR-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.
WERE BN 25 Y, B 0 o v JB) R EE +1.05 © C, LAERE i 55 it JB 6 2 S AL Bl i A S o 14 BELAS,
TR ot L V50 AH TR i, o B S AE A 1008 /)

c) conditioning process only.

LI e 2

5.3.4 Submersion 7K#&
a) Per SAE/JUSCAR-2 5.6.5 Z: i SAE/JUSCAR-2 5.6.5
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.
AL R 08 1 ER K R RE i 58 IR, BT E SRR 15-16 5 & E6A1 10 2 TRt kG I 784>
Wa, EVGRINE SRR G, DA AL BV BOE S HEARE G RIS A2 0°C
g) 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.
Ve PRERAR R4 5.1.4.1 TUHIN IR S5 005 2% T2, Wl Bl i B, B2 e
b e k.
d) Within 30 seconds, submerse them in the 0°C solution to a depth of 30-40cm for 30
minutes. 7£ 30 7P K HIZ AN 30-40 JEK VR 0°C (LKW, OR¥F 30 704
e) After drying the sample surface, immediately perform the Insulation Resistance test.

TR R, IR AT 48 25 i P IL
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5.3.5 Pressure/Vacuum Source [k J/EZ WK
a) Per SAE/USCAR-2 5.6.6 %[t 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 2% R 08 1 SR KRR L 58 IR, BT E SRR N 15-16 Sefr £ 10 2 HAREAS I 8 7
W, BRI SRR AN GRE,  DATE I H AL IR V2 75 HE N SEIR R i o
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 B P79, WMEREE D 15 ALl 4.
h) 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.
PIB B2 R, AT RER 48 TiH (7 BP9 RD, WSS 2 /b 15 # A o=
e) After drying the sample surface, immediately perform the Insulation Resistance test.
P RE SR, FF LRI AT 48 2 o B
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.
WPEERAR RGR 5.1.4.1 THIN IR ZSHONAER T2, WE IR &R, FEEMPIR 70
INEF, AREAHI R ER .
g) Repeat Steps c to e, except the limit pressure to 28kPa(4 psig).
HE c & e, BRT7AURMIRSGITETHE 28 T (4 875D,

5.3.6 High Pressure Spray & & Bi&f
a) Per SAE/USCAR-2 5.6.7 Z i SAE/JUSCAR-2 5.6.7

b) Testing conditions ¥l 414

Nozzle
. Position 1

’
e, Position 2
7 oL

- / AN
. T ™
U ane "
100 o 150, “ \CJE] "
. N L
SN LK Position 3

Test sample ‘ / N \BOF - |
N . P \ :
~ !
AN ~ -~ 30° i
— - 4@ Position 4
00T :

===Reference points
(0®, 30°, 60° and 907)

- =
Support —

i >
Rotating axis = &‘—-r—/

FIGURE 5.6.7.3-1: SPRAY NOZZLE AND TABLE ARRANGEMENT

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
4=30°+/- 15°, Distance of (100 to 150) mm L/min | 10,000 KPa
10°

TABLE 5.6.7.3-1 SPECIFICATION FOR HIGH PRESSURE SPRAY TESTING
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Scatter M easuripo area Mozzle
area

2 A a b

4 - 3045 | 100 | 812

2 3045 | 150 | 10+2

%

- =

Jet core Dispersion of water jgt

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

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

BEAFEm AR, JEILEI AT 48 2% A BRI

5.4 S| TEST for 100M &> —& Jk BB AR MR

5.4.1 Link definitionl (& HR 1)
| == |
5.4.2 Link definition2 (B&HR 2)

5.4.3 Sl Data (100Mbps cable assembly, 4%} 100Mbps 2k 25 2H14)

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 R, ARG ROER, 2R R B E A E N s
RIS,  JERAR 2 8] A 2k B AUE 78 20 Y AR ieE 2 2B SN R ma A S5 2R, Ik
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SRERI T E PR

VNA (R385 511 ()

Conducting drum

Isolation

Ground plane

thickness
b=(10+0.5) mm

ECU Inine wne  ISOlation
cor connectors comectsr SUpport

T
(loose winding)

CUT interwinding

distance

(min. a = 30 mm)

Test fixture

8, Coax cable to TDR (/i

e b 24 2R
o ) _ 100 Q +/- 10%,
CIDM(Characteristic Impedance Differential Mode) valid for 700 OS rise
Z 57y FHPT i P
time
1MHz: 1.0dB
10MHz: 2.6dB
IL(Insertion L Al
- (Insertion Loss)#f A fii#E 33MHz: 4.9dB
- tan a.OHtEIE 66MHz: 7.2dB
ommunication
icatio 1MHz: 18.0dB
Channel (P iH)

RL(Return Loss) =l ikt

20MHz: 18.0dB
66MHz: 12.8dB

LCL/LCTL(Longitudinal Conversion
Loss/Longitudinal Conversion Transmission Loss)

A e i

1MHz: 43.0dB
33MHz: 43.0dB
50MHz: 39.4dB

200MHz: 27.3dB

Multi- Communication
Channel (Zi#i&)

PSANEXT(Power Sum Alien Near End Crosstalk
Loss)ifx Jii £ P 3 Jal Al

1MHz: 51.5dB

100MHz: 31.5dB

PSAACRF(Power Sum Attenuation to Alien
Crosstalk Ration Far End) i& & izt %t 5 It D 2 2 el N

1MHz: 56.5dB

100MHz: 16.5dB

ANEXTDC/AFEXTDC(Crosstalk Mode Conversion)
M S /328 S S PR AU 4

1MHz: 43.0dB
33MHz: 43.0dB
50MHz: 39.4dB

200MHz: 27.3dB

5.4.4 Sl Data (1Gbps cable assembly, %%t 1Gbps 225 21 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.

LB B R, HEGHM R EEREERT, i A EE A E I, Lk
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A LRI, I A% 1) R 20 25 0 ZUE T 7 20 Y DA 3 2 2 280N S M 0 X 4

SHERI T E PR

VNA (F9ERSHET {0

Conducting drum

Ground plane

CU
on
11 e
[ Y———
Test |
fore |
S
Pori 2
lﬂ

Inine: wne  ISOlation
conn

comector SUPPOTt ol
(1oose winding)

Top View

TDR
Diff. Port 1

Isolation
thickness
b=(10+0.5) mm

CUT interwinding
distance
(min. @ = 30 mm)

»

Test fixture

Coax cable to TDR (i} 1%
24t

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

 — | R
i} =
= =
Coax:

Calibration
reference plane

Caonnectors for

channel measurement only

TDR

Isolation 10 mm

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

COP-0436-QRF-R02

File Name: /SPEC/S-NTH-X5.doc




10 = ¥ = 600, frequency fin MHz

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

The Product Specification For Product Spec. # ?2‘75;21
Am phenol NetBridge+ Series Products S-NTH-001
]
TR I UK = i R B AEAS 5 Rev. X5 | ECN# Page: 17 /24

Test Parameter Requirement
CIDM Zer Informative parameter only (not required)

100 O + 10 % (at 500 ps rise time)
Propagation ty <94 ns
Delay

2= F =600, frequency fin MHz

Port reference impedances: 100 Q (DM}, 200 Q (CM)
IL S [ — 3

o [ 0.00237+0.5907/F 70-06? — ‘(FB
\ Ny

1< <600, frequency fin MHz

Port reference impedances: 100 Q (DM), 200 Q (CM)
RL Sdd11, Sad2z 19 1< f<10

24-5logf 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 Sdc11, Sdczz - ( 50 10< /<80 |

"L 72-11.51log B0« f=600)
LCTL Sdca1, Sde1z b og(f) f =600

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

Test Parameter Requirement
] P N Y
PSANEXTLOSS | Sassi, Saon s4-10log( /" | 1< £ <100
- ',
> (7/ Y (f=100/ B
| 54-15log| A)O;]—cs[ Aoo,! 100 < £ < 600
1= f =600, frequency fin MHz
Port reference impedances: 100 Q (DM), 200 Q (CM)
PSAACRF Sdaa1, Sdayx

> 43.67-2000¢ 7/ }\.](.PB s

1= f =600, frequency fin MHz

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

AFEXTDC Loss

AFEXTDS Loss

Sdc41 ] -Sdc'wx

Sds45 ’ Sdsvx

( 50 10< £ <80 )
f la3
\72-11.51log(f) 80< f<600)

I/

10 < 7 = 600, frequency fin MHz

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

Table 6.2.3-1: Electrical limits for WCC (ES context)
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6.0 QUALITY ASSURANCE PROVISIONS i E{RIFFK

6.1 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 1SO 9000.
FIv A AR5 ARG 36 it FH -0 10 P BE S 75 & MIL- C - 45662 A1 1SO 9000 IR iHE R 4E i)
PE «

6.2 Inspection Condition. ¥
Unless otherwise specified herein, all inspections shall be performed under the following
ambient conditions: F&3FE 5 A VL, BTA R 2 RAAE R B3R 440 R b7
a) Temperature &% : 25+ 5°C
b) Relative Humidity #HX72 2 : 30% ~ 60%
c) Barometric Pressure < J: Local ambient 243 {3135

6.3 Sample Quantity and Description FEAZEMHD
The numbers of samples to be tested in each group shown in Qualification Testing
Sequences are defined as follows: Groups A through U:
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.
FE S BCR AR RN B W R B A 1310 U 2L RR20 5 ANFE i BT A [RRE b 26 2002 TG A 1T,
PP R S AL AT & ROT K

6.4 Acceptance I&UL:
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.
IMEFEA R S AE B 5.2 A1 5.3 BN FE AR, A 16 FH 3d 24 i G R Bl 25 7
$i2 7€ HIRLRE , FITA A it A5 7 i AT T R 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.
ISR U PR T e« DA A0 B s VR 0 15R  J RL AN A B 7 il AE o 2 SR i R B
iR AT, 97 SR B 2M T Tt A P R B A il E

6.5 Qualification Testing.  F#HA
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 B L I R A B 5 38 3 18 AR P B A AR AR G 7= S — 8. AT Ik e 51 B 24 A BT
FEAG AT 5
Visual Examination: Per SAE/USCAR-2  5.1.8 #MUif#: fKi SAE/USCAR-2 5.1.8 &

6.6 Re-qualification Testing. EHT#F#HR
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.

ISR PR PSR 2 — 19,7 i AR RS s IR 1 b R
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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.
ORISR S LA 7 it AR BT A . W 2 A8 A0 i 9] 7 B3 (B AN PR - 25028 FRL A )
ROy EURE L 1B )y FEARR AR, B2 i1 S B i T SR R A AR

b) A significant change is made to the manufacturing process, which impacts the product

form, fit or function.

AP AR A 2 AR SO P R TR IR, 2 BRI BE AR
c) A significant event occurs during production or end use requiring corrective action to be
taken relative to the product design or manufacturing process.

FEA P TR oA B R FA A A mme 2A PH BESR A IR 7 et B v B i I A
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Table 1: Qualification Testing Sequences WIiRLIIF/F

TEST OR EXAMINATION TEST GROUP

PR B R E WA

Sequence 1D Al B |C|DIE|F|G|H|I |J|K]|]L|M

TS
Visual Examination 6.2 |1,3/13(1,3(13/1,3/1,3(1,3|1,3{1,3(1,3|1,3(1,3| 1,3
Current rating 51.1
Contact Resistance 5.1.2
Insulation Resistance 5.14
Voltage Drop 5.1.3
Dielectric Withstanding Voltage | 5.1.5
Connector-Connector
. . ) 5.2.1 2
Mating/Unmating/Retention
Connector or Terminal Cycle 5.2.2
Vibration/ Mechanical Shock 5.2.3
Cable Crimping Retention 5.24 2
Connector Drop Test 525 2
Header pin retention force 5.2.6 2
Terminal-Connector
. . 5.2.7 2
Insertion Retention Force
Terminal-Terminal
. 528 | 2
engage/Disengage Force
Terminal Bend Resistance 5.2.9 2
Connector to connector
. . 5.2.10 2

Audible Click
Polarization

. 5.2.11 2
Feature Effectiveness
Terminal/Cavity Polarization Test | 5.2.12 2
Connector Mounting 2

. 5.2.13
Feature Mechanical Strength
Connector Seal Retention 5.2.14 2
CPA & CCPA
. 5.2.15 2

Engage/Disengage Force
Thermal Shock 5.3.1
Temperature/Humidity Cycling 5.3.2
High Temperature Exposure 5.3.3
Submersion 5.34
Pressure/Vacuum Leak 5.3.5
High Pressure Spray 5.3.6
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TEST OR EXAMINATION TEST GROUP
DB I Vw2

Sequence ID 735 N| O |P] Q] RS T

Visual Examination 6.2 13| 1,7 |1,7|18 |17 | 14 1,10,13

Current rating 51.1| 2

Contact Resistance 51.2 35|35 35| 35

Insulation Resistance 514 7 3,6,8,10,12

\Voltage Drop 5.1.3 6 | 6| 6 6

Dielectric Withstanding Voltage | 5.1.5 3

Connector-Connector 591

Mating/Unmating/Retention

Connector or Terminal Cycle 5.2.2 2 |2 2 2 2

Vibration/ Mechanical Shock 5.2.3

Cable Crimping Retention 5.2.4

Connector Drop Test 525

Header pin retention force 5.2.6

Terminal-Connector 527

Insertion Retention Force

Terminal-Terminal

engage/Disengage Force >-2.8

Terminal Bend Resistance 5.2.9

Connector to connector

Audible Click >-2.10

Polarization

Feature Effectiveness >-211

Terminal/Cavity Polarization Test [5.2.12

Connector Mounting

Feature Mechanical Strength 5213

Connector Seal Retention 5.2.14

CPA & CCPA

Engage/Disengage Force °.2.15

Thermal Shock 531 4

Temperature/Humidity Cycling 5.3.2 4 2 5

High Temperature Exposure 5.3.3 4

Submersion 5.34 9

Pressure/Vacuum Leak 5.3.5 47

High Pressure Spray 5.3.6 11

Remarks #E:
1. 5pcs samples in each group:

B 5 MEG

2. Sl testing shall be performed and recorded in another separate report.

SI IR Z AT 3 B A 75
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