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1 OBJECTIVE HH)
This specification defines the performance, test, quality and reliability requirements of Amphenol
HSBridge+ series products.
A E T IR USB &R i rERe . M, B DL AT EEPEEER

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

ATV e Y USB s s AR R AL R . HUBCRFIE . AR PE AR B 2K

3 APPLICABLE DOCUMENTS M A3
3.1 Application ¥ F
3.1.1 Engineering drawings T2 4%
3.2 Reference StandardsZ %57
3.2.1 SAE/USCAR-2: Performance Specification for Automotive Electrical Connector Systems
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SAE/USCAR-2 VA % iU FL 2 RGVEREALTE
3.2.2 SAE/USCAR-30: Performance Specification for Automotive Universal Serial Bus (USB)
Connection System
SAE/USCAR-30 /3% USB %z 88 R4 M: REMTE
3.2.3 IEEE 100BASE-T1 Definitions for Communication Channel =47l e
3.2.4 MIL-STD-202F: Test Methods for Electronic Components Parts 1 7o 44 (933 7 3%
3.3 Other Standards and Specifications Atz #EFI PG
3.4.1 Safety Requirements %4> % 3K:
Flammability class: UL94 V-0, Bji:kZ:4: UL94 V-0
UL-Recognized: ECBT2 (UL 1977) UL iA7]: ECBT2 (UL 1977)
3.4.2 EIA-364: Electrical Connector/Socket Test Procedures Including Environmental
Classifications HL S IEREARMN R 7 AFEHR 5T 7528

4 REQUIREMENTS ZE:R
4.1 Lab conditions 5246 % %A
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: 2§54 Hil i 1% 2 48 H 1 B LA 2 18 72 19 B A% Ik
oK ERAR A A RUE, B N 30T B RS2 R0 261
Temperature i/ : 15to 35°C
Relative Humidity #H*2 5 : 20% to 80%
Atmospheric Pressure K% 77: 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. &N BN 7E 48 /2,  BRSE B A BN
Fra ARG RE 2K .

4.2.1 HSBridge+ for automotive connector = i%/5 4 USB 4

Housing Material/Contact Material/ Shell Material =444 K}/ 1518k 5 il 544 )
For the basic material, refer to the latest engineering drawing. J&AF1 Kl 2 W58 TR E 4K,
4.3 Finish R E
Plated finished for qualification components shall be as specified here or equivalent.
M RIS 1 22 1T A B AR LA 5 B [ 45 2% A R AR E
Plating: please refer to the latest engineering drawing.
RS 2 T TR AR
4.4 Mating B
The connectors shall be capable of mating and un-mating manually without the use of special tools.
PR N BN AEANE e ik T H B 00 T T ok AT 4k
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 HSBridge+
appearance standard) defects that will adversely affect product’s life or serviceability.
BRI B3, BB MR, R LR A R L. SO AR CREE S
EIE K AICC M midVA4E USB AL A ANARTE ) 2350 7 it 75 iy S I N 4 77 A2 AN s il R R
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5 CHARACTERISTICS %
51 ELECTRICAL CHARACTERISTICS 54514

5.1.1 Current Rating #UEHBii

Reference: USCAR-2, 5.3.4 &% USCAR-2, 5.3.4

a) Current: 5.0 A For VBUS Pins A4, A9, B4, and B9;
1.25 AFor VCONN pin (B5), terminated through the corresponding GND pins (pins A1, A12,
B1, and B12);
A minimum current of 0.25 A for all the other contacts.
B . 5 whHEH T VBUS Pins A4, A9, B4, and B9;
1.25 Z353EH T VCONN pin (B5), terminated through the corresponding GND pins (pins A1,
A12, B1, and B12);
B/ 0.25 2 8E T A Hoth pins.

b) Acceptance criteria: the temperature of any terminal interface must not exceed a 55°C rise
over ambient at any time during the test.
o scbrie: AR, AR fTEA AL B IR AR L B IR E 55°C .

51.2 Contact Resistance #zfi[H#t

Mated with applicable connector, the low level contact resistance is 40m ohm maximum initial
when measured in accordance with SAE/USCAR-2  5.3.1, the contact resistance of after
environmental exposure shall not exceed 15m ohm maximum angle from initial. (For contact
resistance of male and female connectors only, excluding CABLE) Cable Resistance depends on
the length of cable.

5iEHMEELRITHL, MRYE SAE/USCAR-2 5.3.1 &, i fH >y 40m BRI s KATURE. ({4
X AR E ARG R, A7 CABLE), ZRA MR T AN KE.

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

a) Test Voltage i H /& 25mV DC maximum at open circuit. 25 Z£{R ELIL & OAEFF 2% T il
iR,

b) Test Current JIi B if: not to exceed 100mA. AN 100 =225 .

5.1.3 Voltage drop HJEM&
Reference: USCAR-2, 5.3.2 %: USCAR-2, 5.3.2 34Tk

Acceptance criteria in accordance with USCAR-2, 5.3.2.4 maximum voltage drop: 50 mV
FUChRHEN I USCAR-2, 5.3.2.4 i KHLIEE: 50 mV
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5.1.4 Isolation Resistance #4%%[H¥i

Reference: USCAR-2, 5.5.1
%% USCAR-2, 5.5.1 #i4

The following details shall apply: i /& 1~ Z3K:
a) Test Voltage: 500V DC M3k E: 500 R B 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.
o ehritE: 7£ 500 V EIRHL T, PSR AR 1 IR N2 A 2 TR ) FBE AL 2 I 100 MQ
c) Electrification Time 77 LB [H] : 1 minute. 1 73}
d) Point of Measurement Il /.: Between adjacent contacts. AH4RIT )3T

5.1.5 Dielectric Withstanding Voltage %% /E
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 Bt i Ao 4 AT KR, BAA AR IEdE R A Bk, 4aZin
B B HL R (0.5 Z 2R &R
a)Test Voltage: 100V AC i HL E: 100 fR2C 7
b) Test Duration: 1 minute. M RFELHTE]:1 435k
c) Points of measurement: Between adjacent contacts. I3 &40 45 5 1
d) Per EIA-364-20C 1k EIA-364-20C H -zt i 7792

~ O~ ~— ~—

5.2 MECHANICAL CHARACTERISTICS M5t
5.2.1 Connector-Connector Mating/Un-mating/Retention 4 %8 5% 52 8% (3H IR MR 5

The following details shall apply: i /& 1~ Z3K:

a) Reference: USCAR-2 5.4.2.3 7% USCAR-25.4.2.3

b) Insert and withdraw connectors at the speed rate of 50+10mm/minute.
A 50210 mm/73-Bf )5 BE 38 A AT HH TGS

c) Mating force must be <=45 Newton.
B RARIEN /N T BT 45

d) Un-mating force must be >=110 Newton with the connector lock fully engaged.
BB 7185 KT 555 T 110N,

e) Un-mating force (Lock fully disengaged or disabled)>10 Newton and <=75 Newton.
P (WA BHN) KT 10 4 dE /N T 805 T 75 4Rl

f) Acceptance criteria according to USCAR-2, 5.4.2.4
FFA USCAR-2, 5.4.2.4 SRR,
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5.2.2

Durability i A JUisk

Mating and un-mating with the applicable connector at the speed rate of less than 10 cycles per
minute. PARESFEIAMICT 10 URIF I FE AT 4K o

a) Reference: EIA 364-09C. 1 EIA-364-09C i FiE 5248 AR A DR A 1%

b) Number of Cycles: 10 cycles. ffitki¥: 10 &

c) Acceptance criteria: No physical damage.

WSchriE: T B 1

5.2.3

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

Vibration/ Mechanical Shock ¥R/

5.4.6%

Test Condition: Random 5 Hz - 1000 Hz, 1.81 g’s RMS overall

M2 LASHZ-1000HZ S BEN RS, hnidE41.81G.

Duration: 8 Hours per axis. £FZEif[a]: 87N &34

Direction: each of 3 orthogonal axis J7[7: X,Y,Z =/ EAH 3 E [ )

No discontinuities greater than 1 ys, when measured in accordance with SAE/USCAR-2
5.4.6 V1 level

¥ SAE/USCAR-25.4.6 VAZIER, ANESVENEFRK T,

Acceptance criteria: No damage allowed

IRt oL

V1 - Random
F PSD’ PS contact A A
(Hz) 92” Resistange e
5.0 0.192 0.00 {/’/
12.5 23.8 0.24 / I
77.5 0.307 T _}/ | \\
145.0 0.192 0.00, = 4
200.0 1.13 0.01 B
230.0 0.031 0.00 | —
5.2.4  Cable Retention force Zim{R¥FS

Cable Retention force (Axial): 110N Min.
MR R FE ) ChltmgD: 5/ 110N

Acceptance criteria: Between wire and housing No damage allowed
USROS Y IS i1 ol [ o /B R K K ]
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5.2.5 Connector drop test ZEIEESETE IR

a) Reference: USCAR-2,5.4.8 %% USCAR-2, 5.4.8 #:{Tllix.
b) Acceptance criteria according to USCAR-2, 5.4.8.4
F 5 A USCAR-2, 5.4.8.4 [f1 3t briE.

5.2.6  Connector to connector Audible Click ZE{E5% 3 88 m] I L 1 -F .

a) USCAR-2,54.7.3 %% USCAR-2,5.4.7.3 #47.
b)  Acceptance criteria according to USCAR-2, 5.4.7.4
FHTF A USCAR-2, 5.4.7.4 ({5 briE.

5.2.7 Polarization Feature Effectiveness tRALIFAERE.

Secure the cable connector and header (different ports or the same ports but different codes ) in the
appropriate fixtures of the force tester. Adjust the force tester to attempt insertion of the Male
Connector into the Female Connector in the orientation selected in USCAR-2, 5.4.4.3 Step 3.
V0 28 it T e s AR o e B (AN TR AR 1 ORI (EARRD AN [R] A BE Sk [ e e 4Gk 0L L, 7S
RSP USCAR-2 5.4.4.3 55 =5 Hhik 8107 1A BEAT 36 44
Requirement: 90 N minimum. Z3R: 90 4:/f:/»
Acceptance criteria : SAE/USCAR-2 , 54.4.4  FH#4 USCAR-2, 5.4.4.4 (B YThriE.

5.3 ENVIRONMENTAL CHARACTERISTICS ¥k
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.
IR E BRI AR 7 ™y, 7EREe T UL R IREERM G, 7 N e, NS 1R
B NGFY Hh e B SRS SR o 432 323X SE PR 00 R 7 it 6 50N FH T BRI FRL B AR . BRAE S E, &
YU ZEL A S A i TR UL

5.3.1  Thermal Shock “#yihd

a) Per SAE/USCAR-2 5.6.1 f{kif SAE/JUSCAR-2 5.6.1 %
b) Determine the Temperature Class for the intended application of the connector system
from table 5.1.4.1. with Class T2. EFERS R5% 5.1.4.1 TUAN IR S NEN T2,
c) Repeat Steps 4 and 5 ninety nine (99) more times. EEH 4 f15 JLH/Lkbl .
d) The resistance of any terminal pair not exceeds 7.0 Q for more than 1us.
WEWTHLH 7 Q A KT 1 D
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5.3.2 Temperature/Humidity Cycling 832G

a) Per SAE/USCAR-2 5.6.2 f{kH 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 +100 ° C, 0%-95%RH. Completion of the
schedule shown in Figure 5.6.2.3 will constitute one cycle. Use the Maximum Ambient
Temperature for hours 5 through 7 as determined from Table 5.1.4.1 level T2 .

i I 5.6.2.3 s FIPEIA I (8] R AE I BIGFE i 40 UG IEIAN-40°C EI+100°C, 0%-95%HH )
1B, SR 5.6.2.3 Fros it kg sle—A . R4 5.1.4.1 5548 T2 i€ i K S
fE, 5 &RET /M.

150 100
130 E—— ; a0
EI— ——
O L o 20
v " =
- / | £ 70
g a0+ el e =
g [ — 2 ! 5 60
3 70 { ‘-\ E 50
a0 f ! £ 4w
& | £
A PR e E 30
'.,_“3 10 -~ ".'} 20
3 4 B ¢ 10
9 bl | 0 T
\_7 0 1 2 3 4
Time (Hour
Time (Hours)

5.3.3 High Temperature Exposure =iR®E

a) Per SAE/USCAR-2 {KH SAE/USCAR-2  5.6.3 &

b) Place the samples in the chamber, set to the maximum ambient temperature, 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.

A S TBON 3 P 0 B A v ) LT, A AR o S5 58 o ) TR 2 RO Bl A S o e BELRS B . 0T
AHEL o FE L B R AEZE A 1008 /N

c) Determine the Temperature Class for the intended application of the connector system from

table 5.1.4.1. with Class T2. EFFIERM KGR 5.1.4.1 TN IR NENL T2,

5.3.4 Resistance to Soldering Heat (Board connector) EIV/EERIIME (B3R ERESS)
a) Per EIA-364-56 K B8 EIA-364-56
b) Method 4.5 level 3(Refer to the following temperature profile) 5% 4.5 2545 3 (SN NiRE
HIEZP)
c) 1 Time 1 YR
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00 — Max.10s

T max =260°C
230°C G0s

180°C 220°C 80s=

200 [~
# T errperature measurement
Temp.C - point : resin surface
100 905

1 ~ 5°Cis

| {
Time

Figure 1 Recommended temperature profile of infrared reflow

5.3.5 Solderability 7 %214
a) Per EIA-364-52 IR EIA-364-52 HL T3 H2 s n AR I V2
b)Solder Time 1&4% ] [A]: 5 + 0.5 seconds(})
c) Solder Temperature #3535 % : 245 + 5°C(# )
d) Solder area shall have minimum of 95% solder coverage. /- F2 [ FA N £ /0 95% [ FERL7E 7

5.4 SITEST =il
5.4.1 S| Data (connector, %%} i%E#:2%)

The differential impedance of a mated connector shall be within 90 Q +/-15 Q, as seen from a 50
ps (20%-80%) risetime of a differential TDR. Figure 5-4-1 illustrates the impedance limits of a
mated connector.

COP-0436-QRF-R02 File Name: /SPEC/S-UTC-X3.doc
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115

10 -

105

105 ohms

100 -

95

90

85 -

Impedance, ohms

75

TE Alemae

Figure 5-4-1. Impedance Limits of a Mated Connector

5.4.2 Sl Data (cable assembly, %t%+£k454H 1)

A mated cable assembly refers to a cable assembly mated with the corresponding receptacles
mounted on a test fixture at the both ends. The requirements are for the entire signal path of the
mated cable assembly, from the host receptacle contact solder pads or through-holes on the
host system board to the device receptacle contact solder pads or through holes on the device
system board, not including PCB traces, as illustrated in Figure 5-4-2; the measurement is

between TP1 (test point 1) and TP2 (test point 2).

SMA

( TP2

Figure 5-4-2. Illustration of Test Points for a Mated Cable Assembly

Cable Assembly
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B RIS H
CIDM(Characteristic Impedance Differential Mode)
Z5r T
Raw cable: 90 Q +/- 7 Q, Rise time=200 ps (10%-90%)

IL(Insertion Loss)idi A i 4E:
Standalone Communication | (100 MHz, >-1.5 dB), (1.25 GHz, >-5.0 dB), (2.5 GHz, >-7.5 dB),
Channel(#.118) and (7.5 GHz, >-25 dB).

Differential to Common Mode Conversion
ZERL I LA
up to 7.5GHz, <-20 dB.

Differential Near-End Crosstalk Between SuperSpeed Pairs
il k7 Q=LY EREp o Pl I DR

Multi- Communication (100 MHz, <-27 dB), (2.5 GHz, <-27 dB), (3 GHz, <-23 dB) and
Channel (Zigig) (7.5GHz, <-23 dB).

Differential Crosstalk Between D+/D- and SuperSpeed Pairs

U/ v R A (s fE 5 A USB 2.0 15554

(100 MHz, <-21 dB), (2.5 GHz, <-21 dB), (3.0 GHz, <-15 dB) and

(7.5 GHz, <-15 dB).

6.0 QUALITY ASSURANCE PROVISIONS J5i & {fiF %3k

6.1 Equipment Calibration. &
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 AR £ AR 5687t FH -1 I Xt iR PR RE ML AT & MIL- C - 45662 A1 ISO 9000 A ik % 4 1Y
PE o

6.2 Inspection Condition. KI5
Unless otherwise specified herein, all inspections shall be performed under the following
ambient conditions: FlF 534 Ui W, I A AR & SR R SRS 26 10 T #3047
a) Temperature )% : 25 + 5°C
b) Relative Humidity fH* 2 : 30% ~ 60%
c) Barometric Pressure < J%: Local ambient qHhiffj3R35%

6.3 Sample Quantity and Description FEAZER R
The numbers of samples to be tested in each group shown in Qualification Testing
Sequences are defined as follows: Groups A through K:
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 BCRE RRANNR TR 0 R A A3 K 4840 5 MRS T R S0 202 To R,
P R R 254 B RO 3K

6.4 Acceptance KU
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

COP-0436-QRF-R02 File Name: /SPEC/S-UTC-X3.doc
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shall otherwise be customer specified, and all samples tested in accordance with this product
specification shall meet the stated requirements.
o ﬁffizwj FrEfEBLK 5.2 A1 5.3 NI S HACEEK, MR B 4 FH & 4 I G- BoR Bd%s
i 58 BIRLRE , A A S IaRT A i VS BT e 255K
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.
DRIR A DR T 1508« IR 1 B e A e 1 DR AN BB 77 i DAE o 2 SR it U AT DA
JiR R R R HX Y T4 it R P RS AR i EE

6.5 Qualification Testing. FHEMA
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.
HEAT TS IR AS B 5 3d ek 1E A2 7= B A& AR F2 (77 i — B B AR 51 B M AR BLAE
BEAEIET H1
Visual Examination: Per SAE/USCAR-2  5.1.8 Mk #r: ki SAE/USCAR-2 5.1.8 &

6.6 Re-qualification Testing, ZEFHF KX
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.
ﬁu%ﬁﬂ”?ﬂ {777t Wt W 3 VA= B s R B B S T S R U
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.
HORH BT A B2 LA 7 AR S . B2 A9 AR AL B 491 7 B B AN R T 25038 v A4 e
BROPBRERE L IR ) SRR TR, 48 i1 AT B Al R A R R
b) A significant change is made to the manufacturing process, which impacts the product
form, fit or function.
A R 25 A AR RO AR, 222 B RE AR AL o
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 I RE oA B R R A Bl 24 A8 TSR 1 157 e vk el i e A

Table 1: Qualification Testing Sequences 3R ZL )7

TEST OR EXAMINATION TEST GROUP
Sequence ID
A|l B |[C| D E F
5
\Visual Examination 62 (14(13(1/13] 1313
Current rating 5111 3
Contact Resistance 51.2
Insulation Resistance 514
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\Voltage Drop 51.3
Dielectric Withstanding Voltage | 5.1.5
Connector-Connector 591 2
Mating/Unmating/Retention
Durability 522 | 2
Vibration/ Mechanical Shock 523
Cable Retention 524 2
Connector Drop Test 525 2
Connector to connector Audible
Click 5.2.6 2
Polarization Feature
Effectiveness 521 2
Thermal Shock 5.3.1
Temperature/Humidity Cycling 53.2
High Temperature Exposure 5.3.3
Solderability 5.34
TEST OR EXAMINATION TEST GROUP

PATA L AR

Sequence ID

R M| N |[O| P Q R | S
Visual Examination 6.2 (14|17 |1,7{19 |13 | 1,7 |13
Current rating 5.1.1
Contact Resistance 51.2 3,5 (3,5 3,5 3,5
Insulation Resistance 514| 3 7
\Voltage Drop 51.3 6 6| 6 6
Dielectric Withstanding Voltage |5.1.5 8
Connector-Connector 591
Mating/Unmating/Retention
Durability 522 2 2] 2 2
Vibration/ Mechanical Shock 523
Cable Retention force 5.2.4
Connector Drop Test 5.2.5
Terminal to Terminal 528
engage/Disengage Force

Terminal Bend Resistance 5.2.9
Connector to connector Audible
Click 5.2.10
Cavity Damage Susceptibility |5.2.11
Polarization Feature5.2.12
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Effectiveness

Terminal/Cavity Polarization Test|5.2.13

Thermal Shock 5.3.1 4
Temperature/Humidity Cycling | 5.3.2 4
High Temperature Exposure 5.3.3 4

Resistance to Soldering Heat|

(PCB side connector)

Solderability 5.3.5 2
S M 3 MR T F 10 S5 A8 5y — 1 B ) i 15

Remarks #7E:

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

5.34 2
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