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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.

Full document details: 24/30497520 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30497520-dc
http://www.avadocuments.com/doc/24-30497520-dc

DRAFT
International
Standard

ISO/DIS 8092-7

Road vehicles — Connections
for on-board electrical wiring
harnesses —

Part 7:

Electrical connection requirements,
test methods and interface
definition for miniaturized coaxial
connections

ICS: 43.040.10

This document is circulated as received from the committee secretariat.

Reference number
ISO/DIS 8092-7:2024(en)

Full document details: 24/30497520 DC

ISO/TC 22/SC 32
Secretariat: JISC

Voting begins on:
2024-12-20

Voting terminates on:
2025-03-14

THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENTS AND APPROVAL. IT

IS THEREFORE SUBJECT TO CHANGE

AND MAY NOT BE REFERRED TO AS AN
INTERNATIONAL STANDARD UNTIL
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED
TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

ocuments

Document Sharing Hub

© ISO 2024


http://www.avadocuments.com/doc/24-30497520-dc
http://www.avadocuments.com/doc/24-30497520-dc

ISO/DIS 8092-7:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents
© IS0 2024 - All rights reserved Document Sharing Hub
ii
Full document details: 24/30497520 DC


https://www.iso.org
http://www.avadocuments.com/doc/24-30497520-dc
http://www.avadocuments.com/doc/24-30497520-dc

ISO/DIS 8092-7:2024(en)

Contents Page
FOT@WOIM........coc e iv
1 SCOPI@ ...t 1
2 NOTIATIVE FEEFEI@IICES ...t 1
3 Terms, definitions and abbreviated t@IIMNS ... 1
31 Terms and definitions
3.2 ADDTEVIATEA TEITIIS ..o
4 TEST SEUQUIBIICES........cocco ek
41 REQUITEITIEIIES ..ot
411 Testing common with low voltage teStING ...
4.1.2 Testing for RF performance of mini coaxial connectors
4.1.3 RF testing after environmental EXPOSUTE ...
4.2 B QUUDIMIEIIT TS e

5 Test procedures......
5.1 Introduction
5.2 Return loss and insertion loss

50201 PUTPOSE e
5.2.2  SAMPIE PIrEPATATION ...coccoioeeieiee et
5.2.3  Procedure.....n.
5.24 Requirement

5.3 Impedance....
5.3.1 Purpose....
5.3.2  Procedure....

5.3.3 Requirement
5.4 LT =Y 6 od 0 1o 7= U 1 0000000
54.1 Purpose
5.4.2 Procedure

54,3 REQUITEITIEIIT ..ot
5.5  Shielding attenuation..
5.5.1 Purpose........

5.5.2  PIrOCEAULE ..o
5.5.3  REQUITEIMEIT ..ot
5.6 Surface transfer impedance
5.60.1  PUTPOSE et
50,2 PIOCEAULTE ...occco it
5.6.3 Requirement...
5.7 Withstanding voltage.
5.71 Purpose......
5.7.2  Procedure......
5.7.3 Requirement...

5.8 LY, C<Ted 6 =08 Lol=1 1S3 e (<39 (o Y= Yo 000000
5.8.1  PUTPOSE e
5.8.2 Procedure

5.8.3  REQUITEIMEINT ..o
Annex A (informative) Confirmation of de-embedding tool accuracy ... 21
Annex B (normative) Test method for surface transfer impedance..............coes 23
Annex C (normative) Requirements for externally-referenced tests ... 30
Annex D (informative) Suggestions for setting IL requirement ..., 31
Annex E (informative) Considerations when confirming de-embedding algorithm ... 32

Annex F (informative) Interface definitions

BIDLEOZIAPIY ...ttt

Documents
© IS0 2024 - All rights reserved Document Sharing Hub
iii
Full document details: 24/30497520 DC


http://www.avadocuments.com/doc/24-30497520-dc
http://www.avadocuments.com/doc/24-30497520-dc

ISO/DIS 8092-7:2024(en)

Foreword

[SO (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 non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 32,
Electrical and electronic components and general system aspects.

A list of all parts in the ISO 8092 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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DRAFT International Standard ISO/DIS 8092-7:2024(en)

Road vehicles — Connections for on-board electrical wiring
harnesses —

Part 7:
Electrical connection requirements, test methods and
interface definition for miniaturized coaxial connections

1 Scope

This document contains procedures for performance testing of electrical terminals, connectors, and
components for coaxial-style cable with an outside cable diameter of 3,6 mm and smaller. These are
often called mini coaxial connector systems. This document applies to coaxial cable connection systems
that operate at frequencies from DC to up to 9 GHz and are intended for road vehicles. The characteristic
impedance of the mini-coax connection system described here is 50 Q, however nothing excludes the use
of these connectors in systems with a different characteristic impedance. This document applies only to
connection systems using coaxial cable. This document is intended to assess a connector with the same
pass/fail outcome as Reference [1] would produce.

Users are encouraged to consider using existing design interfaces. Examples of existing design interfaces,
both water sealed and unsealed, are identified in Annex F.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

[SO 8092-2:2023, Road vehicles — Connections for on-board electrical wiring harnesses — Part 2: Terminology,
test methods and general performance requirements

IEC 62153-4-7, Metallic cables and other passive components test methods - Part 4-7: Electromagnetic
compatibility (EMC) -Test method for measuring of transfer impedance Z; and screening attenuation ag or
coupling attenuation a. of connectors and assemblies - Triaxial tube in tube method

3 Terms, definitions and abbreviated terms
For the purposes of this document, the terms and definitions given in ISO 8092-2 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

3.1 Terms and definitions

3.1.1
withstanding voltage
applied voltage that is assessed for electrical breakdown
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3.1.2
inline connector
connector that is terminated with cable on both pin (formerly male) and receptacle (formerly female)

connector halves (opposed to a header connector (3.1.3) that is terminated with coax cable on one connector
half only)

3.1.3
header connector
connector system that utilises one or more fixed pin terminals inserted into a housing

Note 1 to entry: The non-mating ends of the terminals are usually soldered to a printed circuit board or connect
internally to the device.

3.14
insertion loss
loss of load power due to the insertion of a connector at some point in a transmission system

Note 1 to entry: Insertion loss is generally expressed in decibels.

Note 2 to entry: Refer to Annex D for guidance in setting the IL limit outside of this document

3.1.5
VNA Methods

3.1.5.1
SOLR
method of VNA calibration using “short, open, load and reflection”

3.1.5.2
SOLT
method of VNA calibration using “short, open, load and through"

3.1.5.3
TOSM
method of VNA calibration using “through, open, short and match”

3.1.6
return loss
measure of the mismatch loss between the connector and the cable at the frequencies of interest

3.1.7
de-embedding
mathematical process by which electrical reference planes can be set to desired locations

Note 1 to entry: Its importance originates from the fact that electrical characteristics are not always directly
measurable at the reference planes of interest

3.1.8
board-mount connector
connector with electrical connections soldered directly to a printed circuit board
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3.2 Abbreviated terms

DUT device under test

FIX

fixture (in de-embedding)

FIX1 fixture 1 (in de-embedding)

FIX2 fixture 2 (in de-embedding)

IL

insertion loss

NEXT near-end crosstalk

PCB printed circuit board

RL return loss

SMA sub miniature type A, a coaxial connector type
SMB sub miniature type B, a coaxial connector type
STI surface transfer impedance

TDR time domain reflectometry

THRU the through part of a circuit (in de-embedding)

VNA vector network analyser

4

Test sequences

4.1 Requirements

a)

b)

9

d)

e)

f)

Requirements in mechanical test groups A through H per ISO 8092-2:2023, Table 2, with exceptions as
noted in Table 1, shall be met.

Requirements in mechanical test sequences groups I through P per ISO 8092-2:2023, Table 3, with
exceptions as noted in Table 1, shall be met.

Requirements in environmental and electrical test sequence groups Q through W per ISO 8092-2:2023,
Table 4, with exceptions as noted in Table 1, shall be met.

Requirements in environmental and electrical test sequence groups Y through AG per ISO 8092-2:2023,
Table 5, with exceptions as noted in Table 1, shall be met.

Requirements that are coax specific (RF, dielectric, and side load) per test sequences A through E in
Table 2 shall be met.

Requirements for post-environment RF performance, per test sequences U, R, T, and S of Table 3 shall be met.

4.1.1 Testing common with low voltage testing

Use Table 1 as instructed to modify tests initially designed for low voltage connectors, so they can be
applicable to mini coax connectors.
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Table 1 — Modifications to ISO 8092-2:2023 required for miniature coaxial connector testing

Clause in 8092- . Modification to make to 8092-2 when testing
Test intent .
2:2023 mini coax connectors
515 Terminal insertion force with incorrect Do not perform 5.15 (since round terminals do not
' orientation have orientation).
516 Terminal extraction force Apply requirements for mini coax connectors in
accordance with the C.1.
6.2 Temperature rise Do not perform test path Q (that uses T rise).
6.3 Current cycling at ambient temperature Do not perfo.rm test paths X, Z, or AC, that apply
current cycling.
. . Measure IR between inner and outer conductors of
6.4 Insulation resistance
the connector.
Measurement at millivolt level (dry cir- Take measurement on both inner and outer con-
6.1.2.2 cuit) y ductors. Evaluate result in accordance with the
requirements in C.2.
6.5 Withstand voltage Replace test with 5.7.

4.1.2 Testing for RF performance of mini coaxial connectors

Use Table 2 as instructed to test the RF performance of the DUT.

Table 2 — Test sequences unique to mini coaxial connectors

Primary test purpose S Parameters Shieldin.g at- Sul.'face transfer| Withstand Side load
tenuation impedance voltage robustness

Test sequence ID A B C D E
iCn(iEnme;ctor sample size (min- 3a 2 3 3 3
Applicable cable size Allb Allb Allb Allb N/A
A s sandinsper1S0 | 1 ] 1 1
\legggg?flm per ISO 8092 2 2 2 2
Connector cycling per ISO 3 3 3 3
8092-2:2023,5.1
IL, RL per 5.2 4
Impedance per 5.3 5
Near-end crosstalk per 5.4 6
Shielding attenuation per 5.5 4
Shielding transfer impedance 4
per5.6
Withstand voltage per 5.7 4d
Mechanical side load per 5.8 2¢
\Zlggezll?)fezim per ISO 8092 7 5 5 5
a  Make complete sample using equipment intended for serial (series) production. Do not hand-build any portion.
b Each different cable, including type of shielding, requires separate validation.
¢ Procedure for side load requires concurrent circuit continuity monitoring per EN ISO 8092-2:2005:2006.
d  Test may be omitted if insulation resistance test has been run and passed as part of separate testing, for example per
ISO 8092-2:2023, 6.4.

Documents

© IS0 2024 - All rights reserved Document Sharing Hub
4

Full document details: 24/30497520 DC


http://www.avadocuments.com/doc/24-30497520-dc
http://www.avadocuments.com/doc/24-30497520-dc

ISO/DIS 8092-7:2024(en)

4.1.3 REF testing after environmental exposure

Use Table 3 as instructed. Tests in this table apply environmental stresses and assess the impact of those
stresses on the RF performance of the CUT. Always protect the test port adapters during environmental

exposure with a mating connector or plug.

Table 3 — Test sequences for environmental testing with post RF assessment

Test sequence Ua Ra Ta Sa

Sample size min. 7¢ 7¢ 7¢ 7¢

Cable size to test Largest permitted | Largest permitted | Largest permitted | Largest permitted
Test conditions per ISO 8092- 1 1 1 1
2:2023,4.1.2

Visual examination per ISO 2,7 2,7 2,7 2,7
8092-2:2023,4.1

Connector cycling per ISO 8092- 3 3 3 3
2:2023,5.1

Vibration w/thermal cycling and 5b

mechanical shock per ISO 8092-

2:20237.4,7.5

Thermal shock per ISO 8092- 5

2:2023,7.1

Temp. humidity cycle per ISO 5

8092-2:2023, 7.3

Thermal ageing per ISO 8092- 5
2:2023,7.2

Measurement per 5.2 or 5.5 3) 4,6¢ 4,6¢ 4,6¢ 4,6¢
Withstand voltage per 5.7 8 8 8 8

a  Testdetails for the environmental exposure may be decided between customer and supplier based on the application.

b Vibration step does not have fixtures shaken; only DUT goes on the vibration plate. (When applying environmental conditions
other than vibration such as heat, cold, and humidity, the fixtures used in the FIX-DUT-FIX measurement are exposed to the
environmental conditions.)

¢ Divide test samples with 5 samples prepared and tested for RL and two for shielding attenuation. Perform return loss or
shielding attenuation measurement to the sample based on which measurement it was prepared for.

4.2 Equipment list

A 10 GHz network analyser that is S-Parameter and time domain capable, along with applicable de-
embedding software is required. This equipment is referred to as a VNA or TDR, as applicable to the test
being performed.

5 Test procedures

5.1 Introduction

Clauses 5.2 through 5.6 describe the tests that are specific to RF performance. Clauses 5.7 and 5.8 describe
non-RF tests required for this style of connector. When a DUT is tested using these clauses, in addition to the
standard mechanical and environmental connector tests per ISO 8092-2, a full validation plan results.

5.2 Return loss and insertion loss

5.2.1 Purpose

The return loss test measures the mismatch loss between the connector and the cable at the frequencies of
interest. This test uses de-embedding.
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5.2.2 Sample preparation

5.2.2.1 In-line connector sample preparation:

a) Prepare one FIX-FIX as shown in Figure 3 a). The cable length for the FIX-FIX structure is
(470 mm *= 10) mm. Make a sample using equipment intended for serial production. Do not hand-
build. Measure the cable length within the cable geometry that is unaffected by the termination, e.g.
by possible cable squeezing in the crimp zones or other mechanical support such as sealing areas and
cable ties. This is typically the cable distance between the cable-crimp ferrules. Refer to Figure 1 for
measurement details.

b) Prepare the number of FIX-DUT-FIX samples as required in the test sequence chart shown in Figure 3
b). The two cable segments for the FIX-DUT-FIX structure are 250 mm each. Measure the cable length
within the cable geometry that is unaffected by the termination, e.g. by possible cable squeezing in the
crimp zones or other mechanical support such as sealing areas and cable ties. This is typically the cable
distance between the cable-crimp ferrules. Refer to Figure 1 for measurement details.

5.2.2.2 Board-mount sample preparation:
a) Prepare one FIX-FIX1 per Figure 4 a) and one FIX-FIX 2 as shown in Figure 4 b).

b) Calculate the PCB trace length of FIX-FIX1. It is 2 times the trace length of the board mount connector
PCB shown in Figure 4 c). For de-embedding of board mounted connectors, include the complete PCB
footprint of the connector in the DUT. Make a reference plane that separates FIX and DUT a minimum of
10 mm to any discontinuity (via, matching element, etcetera.). The PCB trace length -- L - is defined
up to the reference plane shown in Figure 2.

trace ~

c¢) The cable length for the FIX-FIX2 is (470 + 10) mm [see Figure 4 b)], which is the same as FIX-FIX sample
[Figure 2 a)] from the in-line connector test.

d) The FIX-DUT-FIX structure for the board mount connector is shown in Figure 4 c).
e) The PCB trace length should be %z of the trace length used in FIX-FIX 1 as shown in Figure 4 a).

f) The cable length for the FIX-DUT-FIX structure is (250 + 5) mm, identical to the receptacle in-line test
sample depicted in Figure 3 b). Measure the cable length within the cable geometry that is unaffected by
the termination, e.g. by possible cable squeezing in the crimp zones or other mechanical support such as
sealing areas and cable ties. This is typically the cable distance between the cable-crimp ferrules. Refer
to Figure 1 for measurement details.

Test port adapters may be used for both the in-line and board mount connector tests, but they shall meet the
requirements shown in Table 6. Examples of test port adapters include SMA connectors, adapters, and PCBs.
Note that the same test port adapters shall be reused for testing all the FIX-FIX and FIX-DUT-FIX structures.

5.2.3 Procedure

Prior to performing this procedure, determine whether the accuracy of the de-embedding tool shall be
confirmed per Annex A by customer consultation. Annex E contains considerations when confirming the
de-embedding algorithm. Document the software tool used for de-embedding, including its version, and the
settings.

a) Setthe VNA to the parameters listed in Table 4.
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Table 4 — VNA settings

Attribute| Relation |VNA setting

Frequency start = 5 MHz

Frequency stop = 10 GHz

Frequency step = 5 MHz

Measurement bandwidth < 1 kHz
Port output power 2 -10 dBm

Use de-embedding algorithm of impedance-corrected 2X-thru either internal to VNA
or external (using software not embedded to VNA).

Establish the FIX-FIX structures. The requirements for FIX-FIX (derived from(4l) are shown in Table 5.
Maximize symmetry and similarity of the test fixtures used for the measurements by following these
guides as much as possible (compliance minimizes errors from the de-embedding process):

1. Take PCBs and board mount connectors for the two fixtures from the same batches.
2. Usereproducible soldering processes.

3. Take cables used in FIX-FIX and FIX-DUT-FIX structures from one batch.

4. Minimize cable bending.
5

When applying environmental conditions (heat, cold, and humidity but not vibration) to the fixtures
used in the FIX-DUT-FIX measurement, apply the same conditions to the fixtures used in the FIX-FIX

measurement.
Table 5 — FIX-FIX structure requirements
Test parameter Requirement Applicable range
S11 S22 <-6dB Sstart <= fiimit
S21 2-15dB fstart stflimit
S21,dB ~ S11,dB 20dB Jstart =S = flimit
unwrap (arg(S;1)) <-1080° at flimit
NOTE (fjimi = maximum frequency for connector performance specification [e.g. 9 GHz]) (unwrap (arg(S_21)) requirement
limits minimum PCB fixture length L, .. for PCB header de-embedding).

9

d)

Perform a SOLT or SOLR calibration of the VNA.

NOTE1 SOLT and SOLR are the labelling of the Keysight VNA. In a Rohde & Schwarz branded VNA, you can
choose a TOSM calibration, which is the same as SOLT. Keysight is the trade name of a product supplied by Keysight
Technologies. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of the product named. Equivalent products may be used if they can be shown to lead to the
same results. Rohde & Schwarz is the trade name of a product supplied by Rohde & Schwarz GmbH & Co. KG. This
information is given for the convenience of users of this document and does not constitute an endorsement by ISO
of the product named. Equivalent products may be used if they can be shown to lead to the same results.

Measure and save the S-parameter data set(s) as Touchstone file(s). Multiple Touchstone file formats
exist. It is advisable to save the measurement data in a format that corresponds to the de-embedding
software tool used (otherwise, the measurement data has to be converted). In this document, the generic
name “Touchstone file” is used to describe all formats. At the time of publication, most instruments/
CAD tools use the Touchstone 1.1 format (file extension .sNp) listed in the reference section. Touchstone
is the trademark of a file format supplied by Keysight Technologies. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of the product
named. Equivalent products may be used if they can be shown to lead to the same results.

For inline connectors, there is one cable FIX-FIX structure [Figure 3 a)] per group of samples.
For board mount connectors, there is one PCB FIX-FIX1 structure [Figure 4 a)] per group of samples.
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