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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft Interniational Stand
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INTERNATIONAL STANDARD ISO 20860-2:2009(E)

Road vehicles — 50 QQ impedance radio frequency connection
system interface —

Part 2:
Test procedures

1 |Scope

Thig part of ISO 20860 specifies the tests for male and female connectors of the 60 Q impedance |nterface for
radip frequency applications in road vehicles, and ensures communication toand within road vehic|es.

These tests apply to all coaxial connectors for road vehicles withCa® 50 Q radio frequency jnterface in
accprdance with ISO 20860-1.

2 [Normative references
Thel| following referenced documents are indispensable for the application of this document| For dated
references, only the edition cited applies. For uhdated references, the latest edition of the|referenced
docpment (including any amendments) applies.

ISOfTS 16949, Quality management systems — Particular requirements for the application of ISQ 9001:2000
for automotive production and relevant service part organizations

ISO[20860-1, Road vehicles — 850 Q2 impedance radio frequency connection system interface — Part 1:
Dimensions and electrical requirements

IEC|60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal)
IEC|60068-2-27, Envitrehmental testing — Part 2-27: Tests — Test Ea and guidance: Shock

IEC|60169-10, Rddio-frequency connectors — Part 10: R.F. coaxial connectors with inner diamgter of outer
confuctor 3 mm‘(0,12 in) with snap-on coupling — Characteristic impedence 50 ohms (Type SMB

3 |TFerms, definitions and abbreviated terms

3.1 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 20860-1 and the following apply.

3.1.1

adapter “Adap 1”

Adap 1

apparatus consisting of a male ISO 20860-1 connector, mateable with a female ISO 20860-1 connector and
on the other side with an SMA female connector

© 1SO 2009 — All rights reserved 1
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31.2
adapter “A
Adap 2

dap 2”

apparatus consisting of a female 1SO 20860-1 connector, mateable with a male ISO 20860-1 connector and
on the other side with an SMA female connector

3.2 Abbreviated terms

CT/A

NWA

continuity totalizer/analyzer

etwork analvzer
J

PC
RF
SMA

VSWR

4 Princ
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5 Prepg

printed circuit
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subminiature version A

voltage standing wave ratio

ple

in accordance with ISO 20860-1 need to be tested as one_uhit consisting of connector and cg
self and the quality of the application to the connector can~impact the test results. Therefore,
s approved by the vehicle manufacturer and those tools and processes recommended by
nanufacturer shall be used for the preparation of the test samples. These tools and proces
s similar as possible to those used for the series production. This instruction shall be applied tqg
ppropriate, in the case of testing board mount connectors.

pcedures are not intended to test the samples beyond their limits of resilience. After the tests
bll not show any damage due to the excessive loads applied.

bn of the test samples shall be the-same as in regular production. The test samples shall ng
ppared for the test procedures,‘apart from as specified in this part of ISO 20860.

cedures are planned in sugh a way that the test samples shall pass through one test sequend
manufacturer so requésts, the test samples may be used for several test sequences. All indivi
s shall be fulfilled inthat case as well.

Its, laboratory-teports and calibration records shall be stored in a central file. Such storage sha
ce with established ISO/TS 16949 requirements.

ration of the test samples
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5.1

Dimensional characteristics

The part construction of the test samples shall conform to the dimensions, shape and detail attributes
specified in ISO 20860-1 and as defined in the latest revision of the manufacturer's applicable part drawing(s).

5.2 Material characteristics

All material used in each test sample shall conform to the specifications in ISO 20860-1 and as defined in the
latest revision of the manufacturer's applicable part drawing(s).
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5.3 Making of the test samples

The quantity and details relative to making the test cable assemblies are given in the corresponding test
procedures. The length of the cable assembily is the distance between the two reference planes as defined in
ISO 20860-1, with an accuracy of + 3 mm. The test samples shall be marked so that they can be identified
individually during and after completion of each test sequence.

5.4 Quality test of the test samples

All dimensions specified in 1ISO 20860-1 shall be tested by adequate means. It shall be ensured that the

£ niaat-and-th. iar niaat-of th P | P P TG RP-CR P [V P~V P W)
cengfre-coftactanatmeodterCcontactorme SATTPTC S arc CUTTUT O oUO STy CUTTOTU TtV es

NOTE For proof of conductivity, flexible contact parts can be touched, but it is advisable not tg expose them to a
mating cycle.

5.5/ Documentation of the test samples

Each single test cable shall be appropriately identified with a unique label, so that test data can be recorded
and|retained for evidence.

6 [Visual inspection

6.1| Purpose
Thig test shall be used to document the physical appearance of the test samples. A comparison shall then be
made with other test samples. In most cases, examinations shall be carried out by a person with normal or
corrected vision and normal colour sensitivity, under cool white fluorescent lighting. Conformity with RAL

colqurs shall be proven by comparison with the RAL colour table (see Reference [1]). An identical match is not
required, but there shall be clear identification wjth the intended colour.

6.2| Apparatus
6.21 Magnification apparatus 20-times (as required).
6.2.2 Camera, digital camera or video recorder.

6.2.3 RAL colour table’or RAL-KS5 reference kit (see Reference [1]).

6.3| Test samples

The] visual_inspection shall be part of all test procedures. All test samples shall be inspected befofe and after
test|ng. The'cables and connectors that belong to the test apparatus shall be inspected and documented.

6.4 Rcf:;lcll\..c OGIIIP:UQ
An additional and appropriately identified untested sample from each test group shall be retained for post-test

physical comparisons. Alternatively, photographs and/or videos are encouraged as a more complete means of
documentation instead of the extra sample.

6.5 Procedure
Visually inspect each test specimen prior to testing and/or conditioning. Any manufacturing or material defects

such as cracks, tarnishing, flash, etc. shall be documented. Special attention shall be paid to contact areas
and locking mechanisms.

© 1SO 2009 — All rights reserved 3
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Record in detail the condition of the samples before and after the test procedures and document any
differences that may occur.

6.6 Requirements

No deviations which may affect the electrical or mechanical performance of the samples, or degrade the long
term performance of the samples, shall be allowed.

7 Connector electrical tests

71 Genlral

Perform thg tests in accordance with the corresponding test sequence plans in Clause 10, For gach
sequential fest, the same test samples shall be used.

7.2 Confact resistance

7.21 Purpose
This test, which conforms to IEC 60512-2-1, determines the electrical resistance of both the outer conductor

crimps and corresponding contact interface and the inner conductorfctimps and corresponding contact
interface.

7.2.2 Appgaratus

7221 A micro-ohmmeter, which limits the open circuit voltage to 20 mV and limits the current applied
to 100 mA.

7.2.3 Test samples

Ten samplg test cables, each 100 mm cable_dielectric length, with a female connector in accordance with
ISO 2086041 on one end and a male SMA.connector on the other end.

Ten sampl¢ test cables, each 100 mm/cable dielectric length, with a male connector in accordance with
ISO 208601 on one end and a male SMA connector on the other end.

7.2.4 Reference samples

Three refefence cable._assemblies, each 200 mm in length, minus the equivalent length of the mated
ISO 208601 connectors, with male SMA connectors on both ends.

7.2.5 Progcedure

Mate two sample cable assemblies. The SMA connectors on the remaining ends shall be connected in an
adequate way to the test apparatus. The resistance of the whole cable length between the SMA connectors
shall be determined for the centre conductor and for the outer conductor.

The same measurement shall be carried out for the reference sample cable assemblies in order to determine

the average resistance of the SMA connectors and the cable itself. This resistance shall be deducted from the
resulting resistance of the cable assemblies with the two test sample connectors.

7.2.6 Requirements

The total contact resistance of both the inner conductor and the outer conductor shall be in accordance with
ISO 20860-1.

4 © 1SO 2009 — All rights reserved
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7.3 Insulation resistance

7.3.1 Purpose

This test, which conforms to IEC 60512-3-1, Method A, verifies that the electrical resistance between the
centre contact and the outer contact will prevent detrimental electrical conductivity.

7.3.2 Apparatus

7.3.21 A megohmmeter, capable of detecting 25 pA or less of leakage current at 500 V d.c.

7.3.p Test samples

Usdg ten test samples as described in 7.2.3.

7.3.4 Reference samples

No reference samples are required.

7.3.p Procedure
Mate two sample cable assemblies. The SMA connectors on th€ remaining ends shall be connected in an
adepuate way to the test apparatus. Raise the voltage to 500/ d.c. and maintain for a minimum of 15 s.

Perform the test at a relative humidity of between 45 % and\75 %. The resistance shall be measured and
recgrded. The minimum value shall be used for the requirements.

7.3.6 Requirements
Thej centre contact to outer contact resistance shall comply with ISO 20860-1.
7.4| Dielectric withstand voltage

7401 Purpose
Thig test, which conforms tolE€ 60512-4-1, Method A, shall be used to verify that the connectign is able to

withstand momentary over=potentials. It serves to determine whether insulating materials and spgacing within
the ponnector are adequate:

7.4 Apparatus

741 Adjustable a.c. power supply.

7.4 ‘Test samples

Use ten test samples as described in 7.2.3.
7.4.4 Reference samples
No reference samples are required.

7.4.5 Procedure

Mate two test sample cable assemblies. The SMA connectors on the remaining ends shall be connected in an
adequate way to the test apparatus. The a.c. voltage shall be linearly increased to 500 V and maintained for
60 s. Perform the test at a relative humidity of between 45 % and 75 %.

© 1SO 2009 — All rights reserved 5
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7.4.6 Requirements

No dielectric breakdowns or flashover are permitted.
7.5 Return loss (VSWR)

7.5.1 Purpose

This test verifies the RF electrical load corresponding to 50 Q systems.

7.5.2 Apparatus and calibration

7.5.21 An adapter “Adap 1” with an inherent return loss of more than 34 dB') to test)a fernale
connector in accordance with ISO 20860-1.

7.5.2.2 An adapter “Adap 2” with an inherent return loss of more than 34 dB') to test-a’'male conndctor
in accordance with 1ISO 20860-1.

The tests afe carried out with an NWA with a standard PC 3,5 (f) port, which shallbe adjusted to “one-port”
return loss easurement in the frequency range between 50 MHz and 4 000 MHz.

7.5.3 Test samples

Use ten tesf samples as described in 7.2.3.

7.5.4 Reference samples
Use the same reference samples as in 7.2.4.
The reference samples are verified as described beloww:

The measufement with the NWA shall not result\in a return loss of:

— < 34 dB at frequencies < 2 000 MHz2);
— < 30 dB at frequencies between 2’000 MHz and 4 000 MHz3).
7.5.5 Prog¢edure

The female|connector shall be in accordance with ISO 20860-1.

The test sample shall be connected with the measurement port at the NWA. The adapter “Adap 1” shall be
connected fo the test sample and terminated with a 50 Q load on the SMA connector side (see Figure 1).

1) This equates to a VSWR of 1,04.
2) This equates to a VSWR of more than 1,04 or a reflection factor of more than 0,02.

3) This equates to a VSWR of more than 1,06 or a reflection factor of more than 0,031 6.

6 © 1SO 2009 — All rights reserved
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PC 3,5 SMA
Adap 1
Network- cable 100 mm | ISO 20860-1 male 1SO 20860-1 - 50 Q load
Analyzer female SMA female PC 3,5 male
Test sample

Figure 1 — Test configuration for female connector

Thel male connector shall be in accordance with ISO 20860-1.

The] test sample shall be connected with the measurement port at the NWA. The adapter “Adaf 2” shall be
conpected to the test sample and terminated with a 50 Q load on the SMA caonnector side (see Figlre 2).

PC 3,5 SMA
Adap 2
Network- cable 100 mm | 1ISO 20860-1 50 Q load
female 1ISO 20860-1 -
Analyzer male SMA female PC 3,5 malg
Test sample

Figure 2 — Test configuration for male connector

7.5.p Requirements

Forlthe requirements of return-toss, see 1ISO 20860-1.
7.6| Insertion loss

7.6.l Purpose

Thig test verifies the dielectric losses of insulating materials and resistance losses of contacts.

7.6.2_—Apparatus and calibration

The tests are carried out with an NWA, which shall be adjusted to “full two-port” measurement in the
frequency range between 50 MHz and 4 000 MHz.

7.6.3 Test samples
Use ten test samples as described in 7.2.3. Ten additional cable assemblies are needed, as follows:

— five cables of 100 mm length, each assembled with two female connectors in accordance with
ISO 20860-1;

— five cables of 100 mm length, each assembled with two male connectors in accordance with ISO 20860-1.

© 1SO 2009 — All rights reserved 7
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7.6.4 Reference samples

Use three reference cables, each 400 mm in length, minus the equivalent length of three mated 1SO 20860-1

connectors, with SMA connectors on both ends.
The reference samples are verified as described below.

The measurement with the NWA shall not result in a return loss of:

— < 34 dB at frequencies < 2 000 MHz%);

— < 30 dB at frequencies between 2 000 MHz and 4 000 MHz5).

7.6.5 Prog¢edure

The test shall be performed with three pairs of connectors in series (see Figure 3).

SMA ISO 20860-1 , ISO 20860-1 SO 20860-1, SO 20860-1 1SO 20860-1 = 1SO 20860-1 SMA
- —_— e P ———P g
male female female male male female
gable 100 mm cable 100 mm cable 100 mm cable 100 mm

Figure 3 — Test configuration

Connect both SMA connectors to the NWA and read the.insertion loss.
In a second measurement of the 400 mm long reference cable assembly, read the corresponding inse

loss. The djfference of the losses of the two measurements divided by three shall be the resulting inse
loss of one ppair of connectors, male and female.

7.6.6 Redquirements

For the resylting insertion loss, see 1ISO 20860-1.
7.7 RF leakage (screening effectiveness)

7.7.1 Purpose

This test vefifies the leakage of the RF connectors, measured in dB.

tion
tion

NOTE \rerifte

This test shall be a stand-alone test for in-line connectors only, requiring samples for each cable type being
qualified. Samples shall be made as short as possible in order to minimize the effects of RF leakage from the

coaxial cable.

4) This equates to a VSWR of more than 1,04 or a reflection factor of more than 0,02.

5) This equates to a VSWR of more than 1,06 or a reflection factor of more than 0,031 6.

8 © 1SO 2009 — All rights reserved
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7.7.2 Procedure

The
a)
b)
c)

d)

following procedures are acceptable:
IEC 61726 (mode stirrer);

EN 122001 (triax chamber);

IEC 61196-1, (matched triaxial);

IEC 60512-23-3 (line injection).

1.7.

See

8

8.1

8.1l Purpose

The]
the

8.1.

8.1.
mas

8.1.
mag

8.1.

8.1.

Us¢

8.1.4 Reference samples

No

3 Requirements

ISO 20860-1.

Connector mechanical tests

Gauge mechanical pull test

gauge mechanical pull force shall be taken as a criterion:for the elasticity of flexible contact p
ong-term confidence in the electrical contacts.

R Apparatus

R.1 Gauge for the centre conductor in-accordance with IEC 60169-10, weight 0,28 N (e
s of 28,5 g).

R.2 Gauge for the outer conductor in accordance with IEC 60169-10, weight 2 N (eq
s of 204 g).

R.3 Insertion/extraction,force tester with peak reading feature.

B Test samples

ten test samples.as described in 7.2.3.

eference samples are required.

arts and for

quating to a

uating to a

8.1.5—Procedure

The gauge pull force for the inner and outer contact shall be measured and recorded from new female
connectors of the test samples. Each of the female test samples shall be mated 25 times with a corresponding
male test sample, and then the gauges shall be mated to each female connector for evaluation of the
requirements.

8.1.

6 Requirements

When held in a vertical position, the gauge shall not drop out of the test sample.
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8.2 Connector-connector mating/unmating force

8.21

Purpose

This test verifies the mating/unmating forces associated with manual mating and unmating of complete
connector assemblies. Mating forces are an important consideration in determining the suitability of a given
connector design for use in production. Unmating forces are important in determining the serviceability of the

design and

ensuring the connection will stay mated for the service life of the vehicle.

8.2.2 Apparatus

8.2.21

8.2.3 Tes

The test sa

undefin

ten sa
undefin

8.2.4 Reference samples

No referend
new.

8.2.5 Pro

Secure ong
tester to in
avoid side
rate not ex
into their lo

To test the
samples, th

uniform rate not exceedingCh0 mm/min until complete separation occurs. Record the force require

completely

8.2.6 Requirements

Shall be in

ten sample cable assemblies with a female connector in accordance with ISO 20860-1 on one

Insertion/extraction force tester with peak reading feature.

l samples

mples shall be as follows:

ed length and performance of the other end;

mple cable assemblies with a male connector in accordance with 1SO 20860-1 on one
ed length and performance of the other end.

e samples are required, as the critical condition is thedirst mating, when connectors are still b

cedure

male and one female connector in the appropriate fixture of the force tester. Adjust the fi
oads and binding, which can affect/force measurements. Increase the mating force at a unif
eeding 50 mm/min. Record the_mating force required to completely mate each set of conneg

ked position.

unmating force, use the-same samples without removing the samples from the fixture. For
e locking latch shallcbe disabled before the unmating procedure. Increase the unmating force

Separate the connectors.

hccordance with 1ISO 20860-1.

and

prce

Sert the male connector straight intosthe female connector. Straight-in engagement is critical to

orm
tors

five
at a
il to

8.3 Polarization and coding feature effectiveness

8.3.1

General

This test does not need to be performed if the polarization and coding effectiveness of the housing has
already been proven. Test results shall be submitted.

10
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8.3.2 Purpose

This test ensures that incorrect mating of a connector housing with its intended mate is prevented, and also
prevents mating of a connector housing with any unintended mate. The applied force for the mating of
connectors with unintended mates shall be distinctly higher than the mating force needed for connectors with
intended mates. This force shall be confirmed for mating between intended connectors at 90° from proper
orientation and between connectors with incorrect mates.

8.3.3 Apparatus

8.3.3.1 ___Insertion/extraction force tester with peak reading feature

8.3.B.2 Adjustable power supply.

8.3.5.3 Circuit indicator.

8.3.4 Test samples
Thejtest samples shall be as described below.

— | One female connector for each of the defined codes in accordance-with ISO 20860-1, assembled with the
suitable cable. The length of the cable is undefined; the free end’is Simply stripped off.

— | One male connector for each of the defined codes in accordance with ISO 20860-1, assembled with the
suitable cable. The length of the cable is undefined; the free end is simply stripped off.

8.3.p Reference samples

No feference samples are required.

8.3.p Procedure

Secure the connectors (one male and _one female, each with housing) in the appropriate fixtures |of the force
tester, so that they can be mated with lowest possible mating force at suitable code condition. Connect the
cenjre contacts of the free ends-of-the cable assemblies with the power supply. A measurable curfent shall be
recgrded as soon as the two connectors enter into electrical contact. Engage the connectors at a uniform rate
not jexceeding 50 mm/min.-In-the case of mismatching polarization of the two connectors, if it is| possible to
mate them at a force below-40 N, the engagement shall be continued until the electrical contact is [ndicated by
the purrent flow. The force applied shall be recorded.

Thel test shall be‘performed with all available codes mated with each other.

8.3.f Requirements

Thel mismating force shall exceed 40 N. If the mating force does not exceed 40 N, no electrical dontact shall
be estabtishred:

8.4 Mechanical pull test

8.4.1 Purpose

This test verifies that the connector latch, terminal retention system and cable attachment will maintain
continuity and not break apart when subjected to mechanical stress.
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8.4.2 Apparatus

8.4.2.1 Insertion/extraction force tester with peak reading feature.

8.4.2.2 CTI/A or bit error analyzer.

8.4.23 NWA.

8.4.2.4 Ohmmeter.

8.4.3 Testsamples

The test samples shall be as follows:

— use ter] test samples as described in 7.2.3, and

— ten sample cable assemblies, each 100 mm in length, assembled with a female connector in accordd
with ISP 20860-1 on one end and a male connector in accordance with ISO 20860¢1 on the other end|

8.4.4 Reference samples

One samplé¢ cable assembly 300 mm in length, assembled with SMA connectors on both ends.

8.4.5 Pro

For the tes
return loss
accordance
centre cont
parallel with
Figure 4.

Increase th
The same

After the tg

cedure

samples as well as the reference sample, the contact resistance in accordance with 7.2.5

hct and shield of the mated connectors. Subjectthe locked connection system to a direct pull f
the axis of the connectors by gripping on the shoulder of the SMA connectors in accordance

b pull force at a uniform rate up to100 N. Maintain the force for 5 s while monitoring for contin
rocedure shall be carried out for the reference sample.

in accordance with 7.6.5 shall be measured and recorded. Connect the test samples
with Figure 4) and the SMAs to the continuity tester, in order to check continuity through both

st, measure the contact resistance and the return loss of the test samples and the referd

nce

and

(in
the
brce
with

uity.

nce
nce

samples, apd record the values. The.test samples shall be disengaged and visually inspected in accordz
with Claus€ 6.

B SMA ISO 20860-1 1SO 20860-1 SMA o

Conn. male "1 female Conn.
A A A
Fixture
cable 100 mm cable 100 mm
= == =
Fixture Test samples Fixture
Figure 4 — Test schema — Test set-up
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8.4.6 Requirements
There shall be no interruption in continuity and no bit error measurable on any sample during the test.

In the case of using a cable type that cannot withstand the pull force, it shall be proven by visual inspection
that the cable braid is fully torn off and that the crimping is not impacted.

The contact resistance and the return loss values shall be as required in ISO 20860-1.

There shall be no visual damage to any part of the connection system after the stress.

9 |Environmental tests
9.1| Vibration/mechanical shock

9.1./1 Purpose
Thig test subjects a connector system to variable vibration, simulating accelerated exposure to agtual vehicle
conflitions. Vibrations and shock can cause wear of the terminal interfaces; intermittent electrical contact and

faildre of mechanical components of the connector system. The test shall‘prove that such failures do not occur
to the test samples.

9.1.2 Apparatus

9.1.21 Power supply (0 Vto 20 V d.c.).
9.1.p.2 Micro-ohmmeter.

9.1.p.3 NWA.

9.1.2.4 Vibration table.

9.1.2.5 Vibration controller.

9.1.2.6 CT/A or bit error analyzer.
9.1.p.7 Accelerometers.

9.1.3 Test samples

Use 20 test samples as described in 7.2.3.

9.1.4 Reference samples

No feférence samples are required.

9.1.5 Procedure

9.1.5.1 General

The mounting apparatus shall be constructed and secured to minimize added effects such as harmonics,
damping and resonance, etc. Mount the mated connector pair directly to the mounting bracket on the vibration
table. Do not use a “Christmas tree” or any other type of mounting device. Create the electrical contact via the
SMA connectors in an appropriate way. The SMA contacts act as fixture points and therefore shall be securely
mounted to the vibration table.

The tests described in 9.1.5.2 and 9.1.5.3 shall be carried out.
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9.1.5.2 Shock

The shock test shall be carried out in accordance with IEC 60068-2-27:

— ten shocks in each of the three mutually perpendicular axes;

— half sine acceleration 35 g;

— duration 10 ms.

9.1.53

The vibratig

— classifi

— duratio

ibration-(si ietah

Cation: see Table 1 and Figure 5;

n (sinusoidal) test shall be carried out in accordance with IEC 60068-2-6:

n: 8 h in each of the mutually perpendicular axes, at a speed of 1 octave per minudte.

Table 1 — Vibration (sinusoidal)

Frequency Power spectral density

Hz g2/Hz
5,0 0,002.00
12,5 0,248 00
77,5 0,003 20

145,0 0,002 00

200,0 0,011 80

230,0 0,000 32

1 000,0 0,000 02

Zrms = 1,81.
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Figure 5 — Classificationfor vibration test

Requirements

There shall be no electrical interruptions exceeding one microsecond.

9.2| Thermal shock

9.2

Thig test subjects the connector assembly to extreme temperature cycles, which cause exp
conjraction of the variousmaterials used in the connector system. This is intended to produce

Purpose

wedr at the terminal-to-terminal interface.

‘ -
1000 X

ansion and
accelerated

9.2.2 Apparatus

9.2.1 Power supply (0 Vto 20 V d.c. at 0 Ato 150 A).
9.2.2.2 Micro-ohmmeter.

9.2.233 CT/IA

9.224 Alternative: apparatus for bit error measurements.
9.2.2.5 Temperature chamber(s) (-40 °C to +105 °C).
9.2.3 Test samples

Use 20 test samples as described in 7.2.3.

© 1SO 2009 — All rights reserved
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9.2.4 Reference samples

No reference samples are required.

9.2.5 Procedure

Completely mate and unmate each female and male connector once. Before performing the tests, mate and
unmate half of the test samples another ten times and finally mate them again for testing. Place the samples
in the chamber such that there is no substantial obstruction to air flow across and around the samples, and
such that the samples do not touch each other. A current of 100 mA shall be maintained.

Place the t¢st samples in the temperature chamber at — 40 °C for at least 15 min. Move the samples(ig the
next tempefature chamber at + 105 °C for at least another 15 min, and then back into the cold chamber. [The
time taken o transfer the samples from the cold to the hot chamber (and back) shall not exceed) 30 s (see
Figure 6). Hepeat these changes a total of 100 times.

Y
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0 (IEEENEEENEEEEE NN EEEET N (.

10 =15 min >15ymin X
20
30+
-40

Key
X time
Y temperajure, °C

a8  Maximum transition time is 30 s.

Figure 6 — Thermal shock — Temperature cycle

9.2.6 Redquirements

There shall|be.no'electrical interruptions exceeding one microsecond.

9.3 Temperature/humidity cycling

9.3.1 Purpose

This test simulates actual operating conditions using temperature and humidity variations as aging
mechanisms for evaluation of a connector system's electrical durability. High humidity and temperature can
promote galvanic and electrolytic corrosion of the terminals, which may cause electrical and mechanical
degradation. Temperature cycling promotes relative movement of the contact surfaces that can cause wear
and fretting corrosion. The test samples shall be resistant to these influences.
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