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**WARNING***

No electrical connector, terminal, or related USB component may be represented as having met
USCAR/EWCAP specifications unless conformance to all applicable requirements of this
specification have been verified and documented. All required verification and documentation
must be done by the supplier of the part or parts. If testing is performed by another source, it
does not relieve the primary supplier of responsibility for documentation of all test results and for
verification that all samples tested met all applicable Acceptance Criteria. See section 4.3.

1 SCOPE

Procedures indluded within this specification are intended to cover performance testjing at all
phases of devglopment, production, and field analysis of any USB cable assemblieg and
associated connections that constitute the electrical connection systems between the consumer
peripheral intefface and the USB computer source in road vehicle applications. These
procedures arg only applicable to the USB connector and the cable. Unless otherwise
specified, all ofl the tests listed in this specification are for both consumer and noncohsumer
interface conngctors.

IMPORTANT NOTICE: All suppliers developing an automotive grade USB system must use
components thpt have been validated and approved by an*authorized USB testing facility per
USB 2.0. In arly intended vehicle application, if the pradtcts covered by this specifi¢ation are,
or may be, subjected to conditions beyond those described in this document, they must pass
special tests simulating the actual conditions to betencountered before they can be ¢onsidered
acceptable for pctual vehicle application. Products certified by their supplier as having passed
specific applicgble portions of this specification-are not to be used in applications where
conditions may| exceed those for which the-product has been satisfactorily tested.

The high frequéncy test methods are written for test professionals who are knowledgeable in
the electronicsf|field and are trained-to use the referenced equipment. Because the
measurement yalues are heavilysinfluenced by the fixturing and equipment this method cannot
describe all of the possible cembinations. The major equipment manufacturers provide
Application Notes for morgrin-depth technical description of how to optimize the use|of their
equipment.

The Authorized Person is the final authority as to what tests are to be performed on fhis or her
parts and for whatpurpose these tests are required. He or she is also the final authgrity for
resolving any questions related to testing to this specification and to authorizing any deviations
to the equipment or procedures contained in this specification. Any such deviation must be
documented and included in the final test report.

Guidance as to the recommended tests for selected purposes is given in the charts in Appendix
C. In the absence of contrary direction from the Authorized Person in the test request/order, all
electrical connectors and their associated terminals and other components are required to meet
all applicable portions of this document with the following exception:
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Specific tests that are not required or additional test requirements as specified in any document
in the hierarchy of Section 3.1.

All suppliers of USB automotive assemblies must use certified USB 2.0 components (ie. USB
mini-B receptacle, standard A stainless steel receptacle or equivalent ruggedized receptacle,
mini B plug). For non-consumer interfaces, please refer to the USCAR footprint drawing labeled

999-U-USB-Z0
Refer to USB 2

2 OUTLINE

21 GENERA
Diagrams are ¢
tests in each s¢
request/order.
specification.

A glossary of te
capitalized (i.e.
Appendix A.

3
3.1 DOCUME

In the event thq
related standar

1% - Applicable
2"~ Applicable

REFERENCED DOCUMENTS REQUIRED

1.pdf. The drawing can be found at https://uscar.org

.0 website (www.usb.org) for approved supplier list
&GLOSSARY-OFFERMS———————————————————————————
L

rovided where necessary to clarify the details of the various-test prog

bction must be performed in the order given unless otherwise specifie
Construction details for selected test fixtures and equipment are prov

rms is provided in Appendix B. Terms defined:in the definitions or glc
Room Temperature, Steady State, etc.). A'list of definitions is provid

ENT HIERARCHY

re is a conflict between(performance specifications, part drawings, a
ds or specifications, the requirements shall be prioritized as follows:

FMVSS requirements and other applicable state and Federal require)
part drawings

3" - Applicable
4™ - Automotiv

5" - Applicable|USCAR/EWCAP performance specifications

6" - Universal
7" -USB 2.0

product design specification(s).
Industry Action Group (AIAG) Production Part Approval Process (PF

erialkBus (USB) Specifications

edures. The
d in the test
ded in this

ssary are
Bd in

nd other

ments.

PAP)

8" - Other appl

icable standards and specifications
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3.2 PART DRAWING

The part drawing for each connection system component should contain or reference:

All dimensional

requirements (which must be in GD&T format).

Performance requirements.

Component part number.

Reference to applicable portions of this specification.

The typical mating connector.

Maximum permissible Temperature Class 1 (-40° C to +85° C) (per USCAR-2)

3.3 PRODUC

The product dg
Instructions my
for the associa

requirements in this document.

3.4 TESTRE

3.41 Sample
The laboratory
identify the typ
describe any s
deviations fron

3.4.2 Test Request/Order Instructions

Instructions my
in which the tes

3.4.3 Perforn

Instructions my
durability tests

LT DESIGN SPECIFICATION

sign specification may or may not be an integral part of the part draw
st be included in the product design specification for any special test
ed part and for any exceptions or modifications to the general specifi
QUEST/ORDER

s, Test Type and Special Tests

test request/order shall provide locationand documentation of test s3
p of test to be performed (developmeént, validation, special purpose, €

becial tests that are not a part of this specification. Any required revis
any tests in this specification*’must include detailed instructions for €

st be included in the-test request/order concerning applicable tests a
5ts are to be performed if different than outlined by this specification.

hance and Durability Test Instructions

st be’given in the test request/order concerning limits for performanc
including definition of the conditions under which those limits apply,

ing.
5 required
cations and

mples,

tc.) and

ons to, or
ach change.

hd the order

e and
f they are

different than ¢

utlined in this specification.

3.4.4 Develo

pment Tests

Development tests are frequently used to evaluate specific areas of the design. They are tools
for evaluating design alternatives, proposed improvements, cost reduction proposals, or
determining root causes of field problems.
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3.4.5 Validation Tests

Validation tests or sample approval tests are acceptance type tests. Consideration must be
given to the inherent repeatability or subjectivity of certain tests outlined by this specification
before designating it as a validation or compliance test.

3.4.6 Special Purpose Tests

Portions of this specification may be useful for special purpose testing. For example, verifying a
process or materlal change may, in the Judgment of the Authonzed Person reqwre only one or

two specific tests
change. Any pq
used individual
any phase of p

3.5 OTHER REFERENCED DOCUMENTS

SAE/USCAR-2
SAE/USCAR-2
AIAG: Measurs
ISO TS16949
IEC 68-2-32 —
USB 2.0: Univs
USB Cable ang

4 GENERAL
41 RECORIL
The supplier sh
records. Such

policies and pr
4.2 SAMPLE

All test sample

rt|on of a test or any comblnatlon of tests contalned in thls speC|f|cat
y or may be combined with other testing, described outside this)spec
roduct development, production testing, or analysis of parts from the

D: Field Correlated Life Test
6: Electrical Connector Assembly Ergonomic Désign Criteria
ment Systems Analysis Reference Manual

Basic Environmental Test Procedures —part 2

rsal Serial Bus Specification

Connector Class Document

REQUIREMENTS
) RETENTION

all maintain a centfalfile for the storage of laboratory reports and cal
ecord storage must be in accordance with established ISO TS16949
ctices.

DOCUMENTATION

5 shall'be identified in accordance with the requirements of ISO TS16

AIAG PPAP.

gtied from the
on may be
fication, in
ield.

bration
and AIAG

949 and the

4.3 SAMPLE SIZE

Minimum sample sizes are given for each test in this specification. A greater number of samples
may be required by the test request/order. However, no part or device may be represented as
having met this specification unless the minimum sample size has been tested and all samples
of the group tested have met the applicable Acceptance Criteria for that test. It is never
permissible to test a larger group, then select the minimum sample size from among those that
passed and represent that this specification has been met.
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4.4 DEFAULT TEST TOLERANCES

Default Tolerances, expressed as a percentage of the nominal value unless otherwise indicated:

Temperature = +3°C
Voltage = 5%
Current = 5%
Resistance = + 5%
Length = + 5%
Time = + 5%
Force = +5%
Frequency = 1+ 5%
Relative Humidity = + 5%

4.5 TEST DEFAULT CONDITIONS

When specific fest conditions are not given either in the product design specification

, the test

request/order gr elsewhere in this specification, the following basic‘conditions shall apply:

23+5°C
Ambient

Room Temperature
Relative Humidity

4.6 EQUIPMENT

Neither this list|nor the list in each test section is-all-inclusive. It is meant to highlight
equipment or devices with particular accuracy.requirements. Many other items of cu
laboratory equipment and supplies will also;be required.

specialized
stomary



https://saenorm.com/api/?name=3f2a3344c7cd4b07c1df908cd5f05b44

SAE/USCAR-30 REVISION 1
PERFORMANCE SPECIFICATION FOR AUTOMOTIVE UNIVERSAL SERIAL
BUS (USB) CONNECTION SYSTEM

Stabilized 2023-07

-8-

ITEM DESCRIPTION REQUIREMENTS*
1 Micro-ohmmeter = 0-20 mV
= 0-100 mA
Limits the open circuit voltage to 20 mV and limits the
current applied to 100 mA. The micro-ohmmeter must
also use either offset compensation or current reversal
methods to measure resistance
2 Digital Multimeter * Capable of measuring the following at an accuracy of
(DMM) <0.5% of full scale:
= 0-50 Volts DC
= 0-10 Megohms
3 Insertign/Extraction Force Capable of 1.0% accuracy, full scale
Tester
4 Tempefature = -40°C to +100°C or as required by Temperature Class
Chamber = 0% to 95% RH
5 Vibratign Controller As Required
6 Vibratign Table = 2640N (600 Lbs.).Sine Force
= 2200N (500 Lbs.) RMS Force
7 Megohmeter Accuracy <5%.of full scale
8 Decibe] Meter +/- 1.5 dBIC” scale
9 Durability Cycler Capable of a maximum 200 cycles per houf
10 Network Analyzer 100 to 500 MHz
11 Digital Bampling Oscilloscope | Tektronix 11801B or equivalent (must be capable and
able to measure up to 200ps and 5.2ns/meter)
12 Shieldipg Effectiveness HP 8593EM signal analyzer or equivalent
13 Camera/Vidéo Recorder Typical industry standard equipment
14 MiCFOSuupc 0% agt iffcation
15 Discontinuity Analyzer Capable of monitoring 1 microsecond

Table 4.6.1: Equipment
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NOTE: on requirements: Use of equipment with a lesser range is acceptable for specific tests
where the required range for that test can be met. The equipment range specified does not
preclude use of equipment with a larger range, but the accuracy must remain within the
specified tolerance. For example, a DMM with a range of 0-100 volts could be substituted for
one specified as 0-50 volts, with the provision that the accuracy could be maintained as £0.5%
of the 50 volts full scale, or 0.25 volts, not 0.5% of the 100 volt full scale of the substituted
equipment.

4.7 MEASUREMENT RESOLUTION

; mple(s)
of measuring with a resolution one decimal place better than the specified
value. For example, even though a wire diameter specified as 0.1 mm might actually be the
same as one specified as 0.10 mm, calipers capable of 0.01 mm resolution_may be tised to
measure the first wire but a micrometer with 0.001 mm resolution is required to meagure the
second wire.

4.8 TEST RHPEATABILITY & CALIBRATION

All equipment ysed for test sample evaluation shall be calibrated and maintained acgording to
the applicable standards and requirements set forth by ISO~TS16949 and the AIAG publication
Measurement $ystems Analysis Reference Manual. Copies of this Manual can be obtained from
the AIAG. Documentation is to be recorded and retained in accordance with Section 4.1 of this
USCAR/EWCAP specification.

49 CONFORMANCE DETERMINATION
Test conformance shall be determined(bythe performance requirements of the test pbeing

conducted. All samples must satisfy.the performance requirements regardless of sample age,
test cycles, or test temperature, except where a test to failure is specified.

4.10 DISPOSITION OF SAMPLES

Should a premature non-conformance occur during a test, contact the requesting party to
determine if thg
suspended or t
determine the d
in nature, continue until the requesting party or parties are available. If the test order is for
sample approval or validation, stop the test until the requesting party can be contacted. If the
test must be stopped or terminated for any other reason (safety, equipment failure, etc.) the
Authorized Person must be contacted for concurrence before the test is restarted. The test
request/order should always specify desired sample disposition at the conclusion of the
applicable testing.
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411 PART ENDURANCE

Successful completion of all requirements of this specification is intended to demonstrate that
the design and construction of the components and connector systems tested are capable of
operating in their intended vehicle environment and application.

5 TEST & ACCEPTANCE REQUIREMENTS

5.1 GENERAL

The tests detai to stress
any part beyon its anticipated application limit, except where tests to failure are specified.

The test procedures that follow were written as stand-alone tests and may be ,used gs such.
However, they should be performed in sequence as specified in section 6:-Commor) sense is
required to ovefcome any redundancies in sample preparation or in procedures. Forjexample, if
samples have already been prepared for the preceding test in a sequence, it should|be obvious
that the samplg preparation step for that individual test (included-so.that test can be jused as a
stand alone tegt) should be skipped. Should any conflicts or questions arise concerrjing
procedures and/or requirements, contact the Authorized Person.

5.1.1 Performance Requirements

All connection $ystems must meet all performanceiest requirements for the approprjate
Temperature Class (-40° C to + 85° C.)

5.1.2 Dimensional Characteristics

Part constructign shall conform to the'dimensions, shape, and detail attributes specified in the
latest revision ¢f the applicable part-drawing(s).

5.1.3 Materigl Characteristics

Parts are inten@led to be. in their "as furnished for vehicle assembly" condition when {esting
begins, unless specific.instructions as to any pre-test "conditioning" are contained in|the test
request/order. Foriexample, electrical terminals typically have residual die lubricant pn them
when finally asgembled into a vehicle. This same condition must prevail for test samples unless
part cleaning is specified in the Test Request/Order.

All material used in each test sample shall conform to the material specifications shown on the
latest revision of the applicable part drawing(s).

5.1.4 Temperature Classifications

USB assembly to meet USCAR class 1 temperature requirement (-40° C to + 85° C)
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5.1.5 Testing Headers & Direct Connect Components

Cases frequently arise where only one half of a connector, usually the female half, is available
and it mates directly to a Header or to a receptacle in an electrical component or device. This
presents special problems for testing. In order to completely test the electrical connection,
access must be gained to the terminals in the device or header.

Therefore, in situations where there is more than 50 mm from the point of contact in the
connection nearest to the Header or device to the point where the terminal "tail" or buss bar
connects to the device, these two options are available. (1) Attach the millivolt lead at a
convenient conpmon-distance-from-the-contactto-bemeastred—Thensubtractthebylk
resistance of tHe selected common length when calculating the resistance of the asgociated
Header or devite connection. (2) Measure bulk resistance of each individual Headef terminal or

component bug
attachment ang
Header or devi

It may be that t

s bar from the connection to be measured to the point of millivolt lead
subtract this resistance when calculating the resistance of the assoq
Ce connection.

he electrical component or device being connected’is not itself capab

iated

e of

withstanding the tests to which the connector is usually subjected. In these cases sgmples of
just the connegtor receptacle portion of the device must be‘obtained

In any case, th¢ Authorized Person must be consulted and must approve any deviatjon from the
normal tests oflthis performance specification.

5.1.6 Samplg Preparation (LLCR)

1. Perform Visual Inspection on all'parts per Section 5.1.8 (reference page 15).
Identify [and label all samples with a unique label (test request/order number) and
relevant test name.

3. Test po|nts can be any eonvenient length between 75 mm and 300 mm away from point
where vires exit the bacK of the connector; use this length for all samples of this test.

NOTE: Wine lengths shorter than 75 mm introduce room for errors during setup.

4. |If part of a longer wire harness/cable assembly, cut off relevant length of the wire for

testing purposes:
5. Strip offf jacket’of cable, pull back shield to expose the circuits’ wires.
6. Strip ingulation from the appropriate wire to be tested using care not to nick @
individual wire strands. Tin the exposed conductor ends.
NOTE: Ensure that every length of wire stripped is matching to ensure repeatability in

r cut any

measurements.
7. Obtain a matching length/type of wire for each wire size tested for the wire deduct
sample.

8. Prepare the ends of the deduct wire as described in Steps 4, 5 and 6 above.
9. Prepare any mating headers/devices as described in note on page 14 of this
specification.
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NOTE: Lead wires can be attached to the pins of the headers directly, pins can be shorted
together to measure two contacts at a time, or test boards can be attached to the header to
facilitate easier access for attachment points. Ensure to deduct all relevant bulk/wire
resistances from the overall measurements.

NOTE: Seek prior approval of the Authorized Person for all preparation plans.

5.1.7 Connector Cycling

5.1.7.1 Purpose

This procedure
sequence. Co
repair prior to

conducted as g

5.1.7.2 Equipment

Durability Cyclg
5.1.7.3 Samp

No special prej

5.1.7.4 Procedure

The test shall b
Connectors Cl4

a) Theco

to be t

b) Them
Re-mate conne

5.1.7.5 Accef

Complete the

nectors may be subjected to repeated cycling due to in-plant and/or
nd during the life of the connector. Complete this procedure only-ong
art of a series of tests as in section 6 (Test Sequence).

br
le Preparation

aration required.

e performed per the latest reyision of the Universal Serial Bus Cable
ss Document with the following exceptions:

nsumer interface connection shall be cycled 5,000 times (each samp
sted)
ni-B connector shall be cycled 10 times (each sample in the lot to be

ctors for one-last time in preparation for future test sequences.

tance Criteria

to a test
service
e when

5 and

e in the lot

tested).

isual Examination per section 5.1.8

The low level circuit resistance shall meet the requirements listed in the Universal Serial Bus

Specification 2.

0 Electrical and Mechanical Compliance Standards.
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5.1.8 Visuall

nspection

5.1.8.1 Purpose

This test is used to document the physical appearance of test samples. A comparison can then
be made with other test samples. Examinations in most cases can be accomplished by a
person with normal or corrected vision, and normal color sensitivity, under cool white fluorescent
lighting. Photographs and/or videos are encouraged as a more complete means of
documentation. An appropriately identified untested sample from each test group must be
retained for post-test physical comparisons.

5.1.8.2 Equiplnent

= Camera
= Video Recd
= Magnificatic

rder
n Apparatus (as required)

5.1.8.3 Procedure

Visually examir
manufacturing

test request/org
tested and kee

After testing an
changes, such
cracks, etc. Co

e each test specimen prior to testing and/or ¢onditioning, noting in dg
br material defects such as cracks, tarnishing; flash, etc. When speci
er, take photographs and/or video recordings of representative sampg
b a properly labeled control sample.

d/or conditioning, re-examine each test sample and note in detail any,
las swelling, corrosion, discoloration, contact plating wear, physical d
mpare the tested and/or conditioned samples to the control samples,

and/or the photographs, recording any differences in the test report. The Authorized

need to providg

Return test san
obtained.

5.1.8.4 Acceyf

The connector

an additional sample for this purpose.

nples to requestor-after all tests are completed and all necessary datg

tance Criteria

assemblies must not show, with the aid of 10X magnification, any evi

ptail any
ied in the
les to be

observable
stortions,
the videos,
Person will

have been

dence of

deterioration, c|

racks, deformities, etc. that could affect their functionality or distort th

Bir

appearance. Connector locking mechanisms must function without breakage.
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5.1.9 Circuit

Continuity Monitoring

5.1.9.1 Purpose

Some procedures require continuous circuit monitoring of connectors during conditioning. The
purpose of circuit monitoring is to detect intermittencies caused by micro-motion and resultant
wear or build-up of non-conductive debris at the contact interface. Use this procedure when

specified in the

5.1.9.2 Equip

individual test.

ment

Discontinuity A

5.1.9.3 Procedure

At least 10 ind
be wired in twq
shall be individ

False failure m
detector shall

resulting in saic
single discontin

NOTE: Monito
for record, sinc
20mvolts. LLC

5.1.9.4 Acceqf

nalyzer

vidual power terminals and 5 connector pairs must be, monitored, c
or more series circuit(s) with each circuit connected’to a separate
Lally connected to separate detectors (one detecterfor each contact)

ny be caused by electrical noise or interference. If a discontinuity is in
be reset. If any further discontinuities occur, the time and test
| discontinuity shall be recorded and reported. Specimens shall not b
uity indication when the detector is reset and the discontinuity does 1

red terminals shall not be the same ‘samples used for subsequent LL
e the monitoring equipment may’cause the potential across the circui

tance Criteria

Where continuity monitoring is required during any conditioning procedure, there mu
loss of electricdl continuity, for more than 1 microsecond. If one or more terminal pai

monitored, rat

r than the series resistor, there must be no instance in which the reg

pntacts shall
detector, or

dicated, the
parameters
e failed by a
ot recur.

CR readings

[ to exceed
R readings, however, may betaken as an aid in root-cause diagnosig.

st be no
rs are
istance of

any terminal pgir exceeds) 7052 for more than 1 microsecond. Figure 5.1.9.4 illustrates the

acceptance cri

ria graphically.
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5.2 CABLE ASSEMBLY - MECHANICAL TESTS
5.2.1 Conneg¢tor — Connector Mating/Unmating Force

5.2.1.1 Purpgse

Contact A

. Acceptable
Resistance P

Not

/ Acceptable
7 ohm \

e

\J
/

| Time

1us

Figure 5.1.9.4: Intermittency Measurement

This test determines the mating/Un-mating.Forces associated with manual mating apd un-
mating of complete connector assemblies.-Mating Forces are an important considergtion in
determining th} suitability of a given connector design for use in production. Un-matjng Forces

are important i
mated for the

5.2.1.2 Equigment
=
5.21.3 Proceldure

A.

wn

determining serviceéability of the design and ensuring the connection will stay
ervice life of the vehicle.

Insertion/Extraction.Force Tester.

MATING FORCE-Nonconsumer Interface Only

. The connector on the end of the cable shall be tested. A minimum of 15 cable assemblies

shall be tested.
Obtain the appropriate USB qualified mating parts or equivalent.
Number each cable assembly and mating part.
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4. Secure the connector halves (one male and one female) in the appropriate fixtures of the
force tester. Adjust the force tester to insert the Male Connector straight into the Female
Connector. Straight-in engagement is critical to avoid side loads and binding which can

NOTE: If apprdg
Insertion distar]
graph showing
mated. If the g

exists.

5. Increase th
occurs. Tes

6. Record the
position an
Acceptancs

A-1 MATING F

1

2.
3.
4

affect force

measurements.

Force | |

-+

~<€—— (Lock Overtravel)

(Maximum Mating <«—— (Forward Stop Contacted)

[

Force) I l
[

N
\ /

Decreasing |
Force Value

Combined Mating _|
Forces of Seal,
Lock, Terminals

(N)

|
|
| (Lock-up Occurs)
|

|< (Recognizable

[ Travel Distange)

] | | ] | ] | | |
I T I T I T T T 1

(Total Distance of Travel)

Figure 5.2.1.3: Typical Connector-Mating Force Curve

priate equipment is available, a continuous graph of applied Mating R
ce is highly recommended. A properly designed connector should pr|
a smooth rise to a single peakforce, then a fall off until the connecto

e Mating Force at a:uniform rate not to exceed 50mm/min. until comg
5t all samples.

force required to’completely mate each set of connector halves into
d use thesgyvalues to verify conformance of each connector pair to th
2 Criteria/of‘Section 5.2.1.4.

ORCE<Consumer Interface Only

force vs.
pduce a
ris fully

raph shows more than one force peak, the potential for a false lock condition

lete mating

heir locked
e

. The connector on the end of the cable shall be tested. A minimum of 15 cable assemblies
shall be tested.

Obtain the
Number ea

appropriate USB qualified mating parts or equivalent.
ch cable assembly and mating part.

Secure the connector halves (one male and one female) in the appropriate fixtures of the

force tester. Adjust the force tester to insert the Male Connector straight into the Female
Connector. Straight-in engagement is critical to avoid side loads and binding which can

affect force

measurements.

See Figure 5.4.2.3: Typical Connector Mating Force Curve
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NOTE: If appropriate equipment is available, a continuous graph of applied Mating Force vs.
Insertion distance is highly recommended. A properly designed connector should produce a
graph showing a smooth rise to a single peak force, then a fall off until the connector is fully
mated. If the graph shows more than one force peak, the potential for a false lock condition

exists.

5.

occurs. Test all samples.

6.

Increase the Mating Force at a uniform rate not to exceed 50mm/min. until complete mating

Record the force required to completely mate each set of connector halves into their locked

position and use these values to verify conformance of each connector pair to the

Acceptanc
UNMATING

This test us
permits, ea
tester.

Half of the s
mechanism
applying a
force tester
halves, not
and binding

*** CAUTION *

The following s
must be employ

3. Increase the
separation
4. Record the
conformang
5. Repeat Ste
completely
6. Forthe rem

es the same samples as in Section 5.2.1.3 Step 1 above. lfthe test €

~
L

through the conductor(s). Straight-out unsmating is critical to avoid s

e Un-mating Force-at'a uniform rate not to exceed 50mm/min. until cg
bceurs. Test all samples (at least 5) in the first group.
force required\to completely separate the connector halves and verify

ps 2, 3 ahd 4 above using the samples (at least 5) from Step A-5 abo
remave/disable the primary connector locking mechanism(s).
aining’samples (at least 5) measure the force required to disengage

connector Iq

pck? This is the force a person would apply to the appropriate point su

LD ol - £ O o 0 4 A
CUITICTId O OCCLLUUINT O.£.T.%.

FORCE-Non Consumer Interface Only

h sample may be mated and then unmated without removing it from
amples (at least 5) are to be tested with the connector primary lockin
fully engaged. For this group, completely un-mate‘the connector hal
niform force parallel to the centerlines of the fully mated connector h
must be configured to apply the Un-mating Force directly to the conn

which can affect force measurements.

*

ep will result in sample breakage. Adequate shielding and personnel
ed to ensure the safety(of\persons and property in the vicinity of the

e to the AcCeptance Criteria of Section 5.2.1.4.

9

quipment
the force

es by

blves. The
ector
de loads

safeguards

fest.

mplete

ve except

he primary
ch that the

mated connector halves (or a connector mated to a device) could be unmated in the
intended manner with no damage to any component. Apply the force perpendicular to the
appropriate unlocking surface at a rate not to exceed 50mm/min. Record the force required
to displace the lock so it just clears its mating feature. Verify conformance to the appropriate
Acceptance Criteria of Section 5.2.1.4.
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B-1 UNMATING FORCE-Consumer Interface Only

1. This test uses the same samples as in Section 5.2.1.3 Step 1 above. If the test equipment
permits, each sample may be mated and then unmated without removing it from the force

tester.

2. For this group, completely un-mate the connector halves by applying a uniform force parallel
to the centerlines of the fully mated connector halves. The force tester must be configured to

apply the Un-mating Force directly to the connector halves, not through the conductor(s).
Straight-out un-mating is critical to avoid side loads and binding which can affect force
measurements.

3. Increase th
separation

4. Record the
conformang

5.2.1.4 Acceyf
5.2.1.4.1 Non
NOTE: The ma

assembler's bo
This specificati

O i 56 M.
pbccurs. Test all samples in the group.

force required to completely separate the connector halves and-verif
e to the Acceptance Criteria of Section 5.2.1.4.

tance Criteria
Consumer Interface Only

Ximum mating effort is meant to simulate assembly in a vehicle when
dy position and access to the connector being mated is not physically

connector locafion can be anticipated.

NOTE: The for
content of the ¢
conditioning of

NOTE: The acq
connector bein
Design Criteria

1. Mating (eng

ces specified in the Acceptance Criteria must be met regardless of th
onnector housing material. Consult the test request/order to determir
the test samples is required prior to testing.

eptance criteria of this section varies with the available contact (grip
j tested. Reference:SAE/USCAR-25 Electrical Connector Assembly
for details of the acceptance criteria.

age) forceshall meet the requirements of SAE/USCAR-25.

mplete

the
restricted.

bn will cover most operations, but not alliconditions of vehicle assembly and

B moisture
e if any

area of the
Ergonomic

Un-mating Force must be < 45 Newtons with the primary connector lock completely
disengaged/disabled.
3. Un-mating Force-must be > 110 Newtons with the primary connector lock fully engaged.
4. The force td i i < 70N

5.2.1.4.2 Consumer Interface Only

Mating Force shall meet the requirements shown in USB 2.0
Un-mating Force prior to 5000 mating cycles should be collected for reference where applicable
Un-mating Force must be > 10 Newtons after 5000 mating cycles.
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5.2.2 Cable Flex
5.2.2.1 Purpose

To determine the effectiveness of the cable assembly to withstand strain under repeated
alternating cable flexing stresses.

5.2.2.2 Equipment

Discontinuity Analyzer
Flex tester

5.2.2.3 Procedure
The test shall e performed per the latest revision of the Universal Serial Bus 2.0 spgcification.
5.2.2.4 Acceptance Criteria

Per the Univergal Serial Bus Cable & Connector Class Specification
5.2.3 Vibration/Mechanical Shock

5.2.3.1 Purpgse

This test subje¢ts a connector system to variablé vibration simulating accelerated exposure to
actual vehicle gonditions. Vibration and shock'\can cause wear of the terminal interfaces,
intermittent elegtrical contact and failure of mechanical components of the connectof system.
NOTE: This segtion does not apply {o'components mounted outside the passenger ¢r luggage
compartment of on un-sprung portions of the vehicle, such as the wheel hub. These
components refuire special testing to ensure they can survive and function properly|in the

intended appligation.

5.2.3.2 Equipment

Vibration Table
Vibration Cpntroller
Accelerometers
Discontinuity Analyzer

=
=
=
=

5.2.3.3 Procedure

Tested per USCAR-2. Mounting position B. Figure 5.4.6.3-E of USCAR-2 Components not
coupled to the engine.
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5.2.3.4 Acceptance Criteria

At the conclusion of the test, verify conformance of each terminal pair and each sample
connector assembly, as appropriate, to the Acceptance Criteria of section 5.1.9.4 (Continuity
Monitoring) and to the following tests:

After 48 hours at ambient conditions, terminals must meet the Acceptance Criteria of the USB
2.0 Low Level Contact Resistance and Electrical and Mechanical Compliance Standards. .

1. The cable assembly must not show, with the aid of 10X magnification, any evidence of

deterioratio 1 L;ICI\.::\O, de\JIIII;t;UO, ete—that-could-affectits fuuut;una:;ty or-severel degrade
its appearapce.

2. The connegtor terminals must not show, with the aid of 10X magnification,cany ejidence of
deterioratiop, cracks, deformities, excessive plating wear, etc. that could.affect their
functionality.

5.2.4 Connegtor-to-Connector Audible Click- Non Consumer Interface Only

5.2.41 Purpdgse

Studies show that assembly plant technicians depend on audible queues that indicate full

seating of elecfrical connectors regardless of background-hoise. This test measureg the level of

noise generatefd when two connectors are mated. Cannhectors are mated by hand fgr this test
rather than beifg clamped into a fixture which could,dampen or amplify the sound.

5.2.4.2 Equipment

= dB meter

5.2.4.3 Procedure

Tested per USCAR-2. Section.5.4.7

5.2.4.4 Acceptance Criteria

The minimum goungd-fevel required shall be as specified on the part drawing. If no value is

specified, the rgquirement is 7dB above the recorded ambient for un-conditioned parts and 5dB

for conditioned

parts.

Note: To improve test repeatability, it is allowable to hold device mounted header connectors in
a vice or similar fixture for this test. The fixture must not interfere with the normal mating
sequence of the connector halves.
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5.2.5 Connector Assembly Drop Test

5.2.5.1 Purpose

This test evaluates the ability of the connection to withstand impact due to dropping on a hard
surface. This test does not apply to headers or any other connector not designed for use in a

cable assembly.

Note: It is acceptable to cut the cable off at the back of the harness side connection to perform
this test. This test as stated above applies to the connector only.

5.25.2 Equiplnent

No specific eqyipment is required.
5.2.5.3 Procedure

Tested per USCAR-2. Section 5.4.8.
5.2.5.4 Acceptance Criteria
Samples shall meet the Acceptance Criteria of USCAR<30 Section 5.1.8, Visual Inspection.
5.2.6 Cable Rull-Out (Retention)
5.2.6.1 Purpgse

To detail a starlJdard method for determining the holding effect of a USB plug cable dlamp
without causing any detrimental effects upon the cable or connector components when the
cable is subjected to inadvertentaxial tensile loads.
5.2.6.2 Equipment

Force Gauge/Lpad cell

Discontinuity Apalyzer
Test Stand

5.2.6.3 Procedure

The test shall be performed per the latest revision of the Universal Serial Bus Cables and
Connectors Class Document (EIA 364-38 Test Condition A).

5.2.6.4 Acceptance Criteria

Per USB 2.0 (Cable Pull Out)
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5.2.7 Polarization Feature Effectiveness (Non-consumer Interface Only)
5.2.7.1 Purpose

This test ensures that the polarization feature(s) is adequate to meet its intended purpose of
preventing incorrect mating of a connector housing with its intended mate, and preventing
mating of a connector housing with any unintended mate. It also tests the adequacy of the
polarization feature(s) in preventing terminal damage during incorrect assembly attempts. In
addition to this objective force test, it is recommended that a jury evaluation be conducted
among knowledgeable individuals trying "hands-on" mis-mating.

5.2.7.2 Equidment

= Insertion/Extraction Force Tester with Peak Reading Feature
5.2.7.3 Procedure

The test shall Be performed in accordance with the latest revision-of the SAE/USCAR-2.
5.2.7.4 Acceptance Criteria

Minimum of 90N.

5.3 CABLE ASSEMBLY - ELECTRICAL TESTS
5.3.1 Low Lgvel Contact Resistance

5.3.1.1 Purpgse

To evaluate cohtact resistance characteristics of the contact systems under conditions where

applied voltaggs and currents donot alter the physical contact interface and will detg¢ct oxides
and films which degrade eleétrical stability.

5.3.1.2 Equipment

Keithley 580 Mjcro,.©hm meter or equivalent

5.3.1.3 Procedure

NOTE: Take care to avoid any mechanical disturbance of mated terminal samples submitted for
this test. Such disturbance could rupture any insulating film which may have developed on the
contact surfaces.

NOTE: If the samples submitted for this test have already been subjected to any other electrical
test, the purpose of this test has likely been defeated and the Authorized Person must be
contacted for approval before proceeding.
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1. Measure and record the resistance across a maximum length of 300mm of the conductor to
be used for the test. For tests using an un-mounted header terminal as one half of the test
connection, the resistance of the header terminal is negligible and may be ignored. If the
header will be board mounted the resistance of the traces on the board must also be
subtracted.

2. The sense point (Figure 5.3.1.3) must be soldered for all stranded cable. For Header type
connectors, the sense point is attached to the Header terminal per Section 5.1.5

DVM

© G
L —— OO

DUT

< 150m

Figure 5.3.4.3

Measure the resistance of 150mm of conductor for future removal from the repofted value.
Note: Other lengths of conductor can be used as long as the bulk resistance of g
correspondjng length is removed.

3. Using the appropriate equipment, measure and record the resistance as shown in Figure
5.3.1.3. Then deduct the conductor resistance to find the total connection Low Lgvel Contact

Resistance
4. Verify confgrmance to thé.Acceptance Criteria of Section 5.3.1.4

5.3.1.4 Acceptance Criteria

The Total Connection’ Resistance calculated in Step 3 must not exceed the value listed in the
latest revision ¢f the USB 2.0.
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5.3.2 Insulation (Isolation) Resistance

5.3.2.1 Purpose

This test verifies the electrical conformance to USB 2.0. under automotive environment. This
test is typically done after other environmental stress tests to ensure that any contaminants that
may have entered the connector during testing are not sufficient to create an unintended
electrical path.

5.3.2.2 Equipment

= Megohmetegr
5.3.2.3 Procedure
NOTE: This test is typically used only in conjunction with another test that subjects the
connector to the chance of some form of moisture or other contaminant intrusion. Tgst the same
samples used for the related test.
NOTE: When samples are to be tested following exposure to:moisture or other contaminants, it
is important that this Isolation Resistance test be performed.on each sample within gne hour of
concluding the j[associated test. Otherwise, particularly where samples are exposed Jﬁ elevated
temperatures in the preceding test, any contaminant.that might invade the samples may dry to

the point of beiphg undetectable by this Isolation Resistance test.

The test shall e performed per the latest revision of the Universal Serial Bus Cable$ and
Connectors Class Document. Test to be petformed in the mated condition.

5.3.2.4 Acceptance Criteria
Per USB 2.0 (Is$olation Resistance)
5.4 RF TESTS

NOTE: Cable gnd connector must be tested as a complete assembly.

5.4.1 Cable Assembly Impedance

5.4.1.1 Purpose
To determine the characteristic impedance of the cable assembly via time domain analysis.
5.4.1.2 Equipment

Digital Sampling Oscilloscope
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5.4.1.3 Procedure

The test shall be performed in accordance with the latest revision of the Universal Serial Bus

Cable and Con

nector Class Document. (EIA-364, Test Procedure 108)

5.4.1.4 Acceptance Criteria

The samples shall meet the requirements as listed in the latest revision of the Universal Serial

Bus 2.0 Specifi

5.4.2 Cable Assembiy PropagatiomrDetay

5.4.2.1 Purpd

To determine t

cation.

se

ne propagation delay of the cable assembly via time domain-analysis

5.4.2.2 Equipment

Digital Samplin

g Oscilloscope

5.4.2.3 Procedure

The test shall b
Cable and Con

e performed in accordance with the latest revision of the Universal S
nector Class Document. (EIA-364,@est Procedure 103)

5.4.2.4 Acceptance Criteria

The samples s
Bus 2.0 Specifi

nall meet the requirements-as listed in the latest revision of the Unive
cation.

5.4.3 Cable Assembly Propagation Delay Skew

5.4.3.1 Purpg

To determine t

se

ne propagation delay skew of the cable assembly via time domain an

crial Bus

rsal Serial

plysis.

5.4.3.2 Equipment

Digital Samplin

g Oscilloscope

5.4.3.3 Procedure

The test shall be performed in accordance with the latest revision of the Universal Serial Bus

Cable and Con

nector Class Document. (EIA-364, Test Procedure 103)
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5.4.3.4 Acceptance Criteria

The samples shall meet the requirements as listed in the latest revision of the Universal Serial
Bus 2.0 Specification.

5.4.4 Cable Assembly Attenuation

5.4.41 Purpose

To determine the attenuation of the cable assembly via network analysis.

5.4.4.2 Equianent

Network Analy:

rer

5.4.4.3 Procedure

The test shall b

e performed in accordance with the latest revision-0f the Universal S

Cable and Conpector Class Document. (EIA-364, Test Procedure 101)

5.4.4.4 Accef

The samples s
Bus 2.0 Specifi

tance Criteria

nall meet the requirements as listed in:the latest revision of the Unive
cation.

5.4.5 Cable Assembly Shielding Effectiveness

5.4.5.1 Purpo

To determine h
unwanted RF g

se

ow well the shield-Construction of the Cable/Connector Assembly pre
ignal from radiating’ out and causing interference with outside equipn

5.4.5.2 Equipment

Signal Analyze

r and’/EMI Chamber

erial Bus

rsal Serial

vents
ent.

5.4.5.3 Procedure

The test shall be performed in accordance with the latest revision of the Universal Serial Bus
Cable and Connector Class Document.

5.4.5.4 Acceptance Criteria

The samples shall meet the requirements as listed in the latest revision of the USB Cable and
Connector Class Document.
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5.5 CONNECTOR ENVIRONMENTAL TESTS

5.5.1 Thermal Shock

5.5.1.1 Purpose

This test subjects the connector assembly to extreme temperature cycles that cause expansion

and contraction of the various materials used in the connector system. This is intended to
produce accelerated wear at the terminal-to-terminal interface.

5.5.1.2 Equipnrent

= Temp. Chamber(s) (-40° C to +100° C)
= Discontinuity Analyzer

5.5.1.3 Procedure

The test shall He performed in accordance with the latest revision-0f the SAE/USCAR-2. Per
Temperature Cllass 1.

5.5.1.4 Acceptance Criteria

Shall meet the requirements of Low Level Contact Resistance, Acceptance Criteria $hown in
5.3.14.

Shall meet the Visual inspection acceptance criteria listed in section 5.1.8.4
Shall meet Cirduit Continuity Monitoring, Acceptance Criteria shown in 5.1.9.4.
5.5.2 Temperature/Humidity Cycling

5.5.2.1 Purpgse

This test simulagtes actualoperating conditions using temperature and humidity varidtions as
aging mechanigms for-evaluation of a connector system's electrical durability. High umidity and
temperature can promote galvanic and electrolytic corrosion of the terminals which may cause
electrical and 1echanical degradation. Temperature cycling promotes relative movement of the
contact surfaces that can cause wear and fretting corrosion. Certain plastic materials may also
degrade.

5.5.2.2 Equipment

Temperature Chamber(s) (-40° C to +100° C, 0%-95% Relative Humidity)
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5.5.2.3 Procedure

The test shall be performed in accordance with the latest revision of the SAE/USCAR-2,
Temperature Class 1.

5.5.2.4 Acceptance Criteria
Shall meet the requirements listed in the Universal Serial Bus Specification 2.0 (Table 6-7).

Shall meet the requirements of Low Level Contact Resistance, Acceptance Criteria Shown in
53.1.4

Shall meet the )isual inspection acceptance criteria listed in section 5.1.8.4
5.5.3 High Témperature Exposure

5.5.3.1 Purpgse

This test evaluates the effects of long-term exposure to elevated témperature on connector
assembly components. Thermal aging may cause changes inimetal and plastic matgrials,
including stresg relaxation in important flexing members of the terminal or its connegtor. These
changes may be detrimental to electrical and physical performance.
5.5.3.2 Equipment

= Temperatute Chamber(s) (+100° C)

5.5.3.3 Procedure

The test shall Qe performed in accordance with the latest revision of the SAE/USCAR-2. Per
Temperature Class 1.

5.5.3.4 Acceptance Criteria

Per latest revisjon of Low Level Contact Resistance USB 2.0 (Table 6-7).

Shall meet the requirements of Low Level Contact Resistance, Acceptance Criteria $hown in
5.31.4

Shall meet the visual inspection acceptance criteria listed in section 5.1.8.4.
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6 TEST SEQUENCE

6.1.1 General Notes

1.

Test sequence is the order in which tests are performed. The sequence should be logical
and interrelated in order to accurately establish the performance characteristics of the

component or assembly.

Numbers in the body of charts Section 6 indicate the order in which the tests or conditioning
procedures are performed. Where there are duplicate numbers in the same column, the

procedures are performed concurrently.
Destructiverte

efuse in
further test sequences.
The LLCR Resistance test (Section 5.3.1) should always be performed befere any other
electrical test and prior to sample movement.

Fixtures ang test set-ups should be reviewed by the Authorized Person-prior to the start of

testing.

The sequential test tables in section 6 are base sequences and may be altered gccording to

the Authorized Person's request.

The total nymber of test samples needed for sequential tests'is shown at the top|of each

column. It i$
samples is fequired for each path. The same set of samples is never run through
and then uged again for a parallel test path unless specifically required in the test
r. Exceptions are noted in each flow.chart.

important to note that, where parallel test paths are shown, a separate set of

one path
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General
5.1
Connector System Connector System
Mechanical Tests EnvironmentalJes
Sequence A-F SequencenG-J
Table 6.1.3 Table 6174
[

Cable Assembly
Electrical Tests
Sequence K
Table 6.1.5

Section 6.1.2: General Test Flow Chart
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[Cable Assembly Mechanical Tests |

Flow Chart
)
£
©
1
o O =
=
Sl 4 3| W
s gl L £ g
> S) (@) o) =
= ® o| © [
g s =2 e g |4
Test 51 £ S|.C§ 9| |8
a a < (&) o [=)
Sequence ID A B C D E F
Sample Size (Refer to individual procedures) 10 |0 8 15 @ 3
5.1 General 1 1 1 1 1
5.1.8 isual Inspection 2,6 [2 2,4 2,4 2,4 P,
5.1.7 Connector Cycling © 4
5.1.2 Dimensional Characteristics 3
5.3.1 Low Level Circuit Resistance 3,5
5.2.1 Connector-Connector Mating/Unmating Force 2 3
5.2.7 Polarization Feature Effectiveness "’ 3
5.2.4 Connector-to-Connector Audible Click:{" 3
5.2.5 Connector Drop Test (Both Ends) 3
Notes:
(1) Non fonsumer interface
(2) Condumer Interface
(3) Sample size for Polarization Effectiveness is determined by the procedure

Table 6.1.3.Cable Assembly Mechanical Test Sequences
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