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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CONNECTORS -

Part 24: Sectional specification — Radio frequency coaxial connectors

with screw coupling, typically for use in 75 Q cable networks (type F

)

FOREWORD

—

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizationncomp
| national electrotechnical committees (IEC National Committees). The object of IEG s to prg

==

His end and in addition to other activities, IEC publishes International Standards, Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\\referred to as
ublication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
n the subject dealt with may participate in this preparatory work. Internationaly” governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance_with conditions determine
preement between the two organizations.

e 3 ud

4

he formal decisions or agreements of IEC on technical matters express,\as nearly as possible, an interna
cpnsensus of opinion on the relevant subjects since each technicalkCommittee has representation fro|
interested IEC National Committees.

IBC Publications have the form of recommendations for interpational use and are accepted by IEC Na
Committees in that sense. While all reasonable efforts are )made to ensure that the technical content o
Publications is accurate, IEC cannot be held responsible)for the way in which they are used or fo
nfisinterpretation by any end user.

Il order to promote international uniformity, IEC National Committees undertake to apply IEC Publicd
trensparently to the maximum extent possible in their national and regional publications. Any diverg
between any IEC Publication and the correspondiig.national or regional publication shall be clearly indica
the latter.

IBC itself does not provide any attestation(of conformity. Independent certification bodies provide confd
Esessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fo
ervices carried out by independent certification bodies.

| users should ensure that they have the latest edition of this publication.

a
]

A

Np liability shall attach to IEC-oc\ts directors, employees, servants or agents including individual expert
mlembers of its technical committees and IEC National Committees for any personal injury, property dama|
other damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fees
ekpenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

A
n

tention is drawn te.the Normative references cited in this publication. Use of the referenced publicatid
dispensable for.thé correct application of this publication.

Aftention is-drawn to the possibility that some of the elements of this IEC Publication may be the subjq
patent rights./IEC shall not be held responsible for identifying any or all such patent rights.
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Thig redline version of the official IEC Standard allows the user to identify the chan
made to the previous edition. A vertical bar appears in the margin wherever a change
has been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 61169-24 has been prepared by subcommittee 46F: RF and
microwave passive components, of IEC technical committee 46: Cables, wires, waveguides,

RF connectors, RF and microwave passive components and accessories.

This third edition cancels and replaces the second edition published in 2009. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: all drawings have been reworked and improved to allow frequency extension up to
3 GHz.

The

Full
the

This

A list of all parts of the IEC 61169 series, under the generahtitle: Radio-frequency connec

can

The
stab
the

o I
o

o I

text of this International Standard is based on the following documents:

Cbv

Report on voting

46F/417/CDV

46F/436A/RVC

information on the voting for the approval of this International Standard can be four
eport on voting indicated in the above table.

document has been drafted in accordance with the ISO/IEC Directives, Part 2.

be found on the IEC website.

committee has decided that the contents of this*document will remain unchanged unti

din

fors,

the

lity date indicated on the IEC website under Fhttp://webstore.iec.ch" in the data relatgd to
specific document. At this date, the document will be

econfirmed,
vithdrawn,
eplaced by a revised edition, ‘ar

mended.

co

ORTANT - The'colour inside’' logo on the cover page of this publication indicat
that it contains'colours which are considered to be useful for the correct
ungerstanding of its contents. Users should therefore print this document using a

our printer.

es
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RADIO-FREQUENCY CONNECTORS -

Part 24: Sectional specification — Radio frequency coaxial connectors
with screw coupling, typically for use in 75 Q cable networks (type F)

1 Scope

This| part of IEC 61169, which is a sectional specification (SS), provides information and\nules
for the preparation of detail specifications (DS) for RF coaxial connectors with screw coupling,
typigally for use in 75 Q cable networks (type F).

It describes the interface dimensions with gauging information and the.mandatory fests
selerted from IEC 61169-1, applicable to all DS relating to type F connectorns:

This| specification indicates the recommended performance characteristics to be considgred
when writing a DS and covers test schedules and inspection requirements.

NOTE Millimetres are original dimensions. All undimensioned pictorial cOnffgurations are for reference purgoses
only.

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 edjtion
cited applies. For undated references, the latest edition of the referenced document (including
any @mendments) applies.

IEC[61169-1:49922013, Radio-frequéncy connectors — Part 1: Generic specification — General
requirements and measuring methods
Amgndment-1-(1996)
Amgndment 2-(1997)

EN 60068-2-52, Environmental testing — Test methods. Tests. Test Kb. Salt mist, cyclic
(sodium chloride solution)

3 [Terms and-definitions

No termé§ ahd definitions are listed in this document.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

4 Interface dimensions

4.1 Dimensions
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4.1.1 Connector “F” type female socket (indoor) physical dimensions

Figure 1 shows a connector “F” type female socket (indoor).
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IEC

Figure 1 — Connector “F” type female socket (indoor)
(for dimensions, see Table.1)
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Table 1 — Connector “F” type female socket (indoor)

Referenceplane-opening-innerdiameter A 3,90 %4 0484 | 0;29% 2

Reference plane outer diameter B 7,50 8,50 0,295 0,335

Positive-contact-peint-depth c - 470 - 0185

Port-minimum-full thread-length = +50 - 6:296 -

Mininre-center-contast-depth = — 0364 P
0047 0059

NOTHE 4 Recommended mating male center conductor diameter: 0,025 -in (0,64 -mm) min. to 0.042 in
(1 07fmm)-max.
Description Reference mm Remarks
Min. Max.

Refefence plane opening inner diameter A 3,90 7,4 1,4
Refefence plane outer diameter B 7,50 8,50

Posifive contact point depth C - 4,70 2

Port minimum full thread length D 7,50 - 3
Minignum center contact depth E 9,00 - 4
Center conductor guide inner diametef F 1,2 1,5

" No protrusion of the dielectric\beyond the reference plane is permitted.

2 Recommended mating_male center conductor diameter: 0,025 in (0,64 mm) min. to 0,042 in. (1,07 mm) m4gx.

s Tlhread relief not to{exceed two full threads.

4 (enter contact geometry optional.

4.1.2 Connector “F” type male plug (indoor) physical dimensions

F|gwn 2 shaows 2 canngotar “E” tving malg nlua (indaaor)
JF ~ J \ 7
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Figure 2 — Conne¢tor “F” type male plug (indoor)
(for.dimensions, see Table 2)
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Table 2 — Connector “F” type male plug (indoor)

Innerconductortength A 6:35 863 0,250 | 0340
= B R L e Lo 2
Maximum-envelope-dimension (& - e - OcEd
B e B et e Lo [

Description Reference mm Remarks

Min. Max.

Innef conductor length A 6,35 8,63

Lendth of nut B 4,00 7,29 1,3

Maximum envelope dimension C - 16,61

Innef conductor diameter D 0,64 1,13

Seal|ng surface diameter for seal ring E 10,41 11,04

Refefence plane opening inner dianyeter F - 5,84 1,3

Refefence plane opening outer‘diameter G 7,88

No protrusion of the dielgttric beyond the reference plane is permitted.

2 The mating of th&\F.female socket to the reference plane is not impeded.

s Gasket seal.optional, if used, does not avoid to meet all performance requirements.

4.21 Mating socket centre conductor acceptance diameter test

In order to verify that the centre female contact of the socket does not suffer from mechanical
deformation when mated with the full range of indicated inner conductor diameters, a test has
been devised. This test measures the force required to insert and withdraw a selection of
precision test pins into and out of the “F” female socket under test.
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The test apparatus should be so
designed as to enable accurate
alignment of the “F” female socket

under test with the precision test pin.
The apparatus should hold either the
socket or the test pin in a fixed position,
and the moving part of the apparatus
should be fitted with an instrument
capable of measuring the insertion and
withdrawal force.

- 11 -

1NN N o

g

Using the test sequence shown below,
the |nsertion and withdrawal force shall
be mpeasured and recorded in newtons.

Figure 3 shows a gauge for the centre
socHet conductor.

8 0,2

Polish

I

Ra 0,4-0,1

Test'pin diameter

Y

-

>@5

Figure 3 — Gauge'for the centre socket conductor

Table 3 — Test sequence for the centre socket conductor

IEC

Test|sequence 15t test 2"d test 3" test 4th test 5th test 6th tes}
Test pin 0,635 + 0,850 + 1,136 + 0,635 + 1,136 = 0,6354
djameter 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm

Thelinsertion force required to insert the test pin into the socket centre female contact ghall

not ¢xceed 20)N under all circumstances.

The
shal

withdrawal force required to withdraw the test pin from the socket centre female cor

he a minimum of 0 3 N under all circumstances
5 -

tact

4.2.2

Mating port centre conductor acceptance electrical test

After completion of the mechanical tests described in 4.2.1, the centre conductor contact
resistance, when re-mated with a male “F” plug whose centre conductor diameter is 0,635 mm,
shall not exceed 10 mQ with an applied test ampere rate of 1 A.

4.2.3

Reference plane electrical contact

The electrical contact shall be made by the mating of the reference plane face of the “F”
female socket with the mating face of the “F” male plug and not by the threads alone.
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5 Quality assessment procedures

5.1 General
The following subclauses provide recommended ratings, performance and test conditions to

be considered when writing a detail specification (DS). They also provide an appropriate
schedule of tests with minimum levels of conformance inspection.

5.2 Ratings and characteristics

semj-rigid coaxial cables and in microwave integrated circuits and similar uncapled
applications.

Ratipng and characteristics are given in Table 4.
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Table 4 — Ratings and characteristics

Ratings and
characteristics

IEC 61169-1:2013
Subclause

Value

Remarks

deviation from standard
test methods

Elec

trical

Nom

inal impedance

Shall meet the
requirements of 9.2.1.1 of
IEC 61169-1:2013 when
terminatinga Z, = 75 Q
cable

Freq

Liency range

5 MHz to 1 GHz
5 MHz to 2 GHz

5 MHz to 3 GHz

5 MHz to 6 GHz

See DS
For most applicatiens

For some satellite
applications

For some‘head end
applications

Fof some satellite
bhdgadcasting and preci
applications (Annex B)

on

Retufn loss 9.21

— strpight styles o Min. 30 dB up to\¥ GHz Min. 37-7,5f+0,64f> dB
Min. 25 dB up‘to 2 GHz fin GHz
Min. 20 dB up'to 3 GHz (1 GHz<f<6 GHz)
Min. A5.dB up to 6 GHz

— right angle styles See DS

— solder bucket and PCB Under consideration

mounpting style

— insgrtion loss 0,1 dB max. up to 1 GHz Max. —0,04+0,15f —
0,2 dB max. at 2 GHz 0,013 dB
0,3 dB max. at 3 GHz '(‘;”GC':':ZS r< 6 o)
0,4 dB max. at 6 GHz

Centfe contact resistance |9.2.3

— inifial <5 mQ

— after conditioning <10 mQ

Outef conductor continuity [9.2.3

— iniffial <2,5mQ

— after conditiening < 5mQ

Insulption\resistance 9.2.5

— inifjal > 1 GQ

— after conditioning > 1 MQ

Proof voltage at sea level + (9.2.6 750 V 86 kPa to 106 kPa

#

Screening effectiveness 9.2.87 a,>90dB from 5 MHz to  |Z,<3,2mQ at 3 GHz
3 GHz

Discharge test (Corona) 9.2.98 na

Mechanical

Gaugeretention Insertion  |9.3.4 See 3.2 of IEC 61169-

force (resilient contacts) 1:2013

Contact captivation 9.3.5

— axial force 20 N max. Captivated contacts only

— torque na
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Ratings and IEC 61169-1:2013 Value Remarks
characteristics Subclause i ,
deviation from standard
test methods
Engagement and separation|9.3.6 Screw coupling connectors
Coupling torque To overcome friction of a
coupling nut
— friction 0,066 Nm max.
— coupling 0,46 Nm to 0,69 Nm
— proof 2,8 Nm
Mechanical tests on cable
— calple pulling # 9.3.8 120 N
— cable torsion # 9.3.10 0,1 Nm
Fensfite Strength of coupling|9.3.11 300 N
mechanism
Bending moment 9.3.12 2 Nm Relative to-reference plane
Environmental
Vibrdtion 9.3.3 98 m/s? 10.9"acceleration
10 Hz to 500 Hz
Climatic sequence 9.4.2 40/70/21
Seal(ng 9.4.57 1 cm3/h max 100 kPa to 110 kPa
pressure

Salt mist 9.4.610 48 h
Enddrance
Mechanical 9.67403.15 1 000 eyeles
High|temperature 9.604.5 1 000¢h

Detalls of symbols, abbreviations and procedures:

e These values apply to basic connectors. They depend on the cable used. Relevant values are given in the|DS.

+ oltage values are RMS values at 50 Hz to 60 Hz,\unless otherwise specified.
# (ables used with these connectors may have-values of lower performance than those given in this table.

na Not applicable.

5.3 | Environmental characteristics for outdoor sockets (see Annex A)

Whgn the “F” type maletplug and the “F” type female socket are mated, the physical attributes

shal
rating.

Any|“F” type_{outdoor) male plug or female socket shall be resistant to corrosion and

meet EN 60068-2-52 salt mist cyclic test.

5.4 | Test schedule and inspection requirements

be protected and\sealed to prevent moisture ingress and as a minimum shall meet |PX8

shall

5.4.1

Acceptance tests

Table 5 describes the acceptance tests to be performed.
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Table 5 — Acceptance tests

Test Assessment level M (higher) Assessment level H (lower)
method N ;
IEC 61169-| Test IL AQL % | Period Test IL AQL % | Period
1:2013 |required required
Subclause

Group A1
Visual examination 9.1.21 a I 1,0 a S3 1,5
Group B1
Outlipe-dimensions 94342 & S4 0-4 & S3 46
Mechanical 9.1.3:32.2 a I 1,0 a S3 1,5
compatibility
Enggqgement and 9.3.6 a S4 0,40 Lot a S3 155 Lpt
sepafation
Gauge retention 9.3.4 ia I 1,0 ia S3 1,5
Inseiftion force
(resilient contacts)
Seallng, non-hermetic | 9.4.5-47 ia I 0,65 by ia S3 1,0 gy
Seal|ng, hermetic 9.4.5.28 ia I 0,015 ia S3 0,025
Voltdge proof 9.2.6 a S4 0,40 lot a I} 4,0 Ipt
Soldgrability-piece 9.3.2.442 ia S4 0,40 ia S3 4,0
e
Insulation resistance 9.2.5 a S4 0,40 a S3 4.0

Detalls of symbols, abbreviations and procedures:
IL inspection level

AQL| acceptable quality level

a suggested as applicable

ia test suggested (if technically applicable)

5.4.2 Periodic tests

There are no group C tests for levels H and M.

Table 6 describes the-periodic tests to be performed.
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Table 6 — Periodic tests

Test Assessment level M (higher) Assessment level H (lower)
method
IEC 61169-| Test Number | Permit- | Period Test Number of | Permitted | Period
1:2013 requir- of ted required speci- failures
subclause ed speci- | failures mens per group
mens per
group
Group D1 (d) 6 1 3 years 3 1 3 years
Solderability 9.3.2.442 ia ia
connectorassemblies
Resistarce to 9.3.2.4:23 ia ia
soldering heat
Mechanigal tests on
cable fixjng
— cable|rotation 9.3.7:2 ia ia
(nutafion)

— cable|pulling 9.3.8 ia ia
— cable|bending 9.3.9 ia ia
— cable|torsion 9.3.10 ia ia
Group D2 (d) 6 1 3 years 3 1 B years
Contact fesistance, 9.2.3 a a
outer copductor and
screen cpntinuity
centre cpnductor
continuitly
Vibration] 9.3.3 a
Damp hgat, steady 9.4.3 a a
state
Group 03 (d) 1% 1 3 years 1* 1 B years
Dimensipns piece- 9.1.3:2 a a
parts anfl materials
Group 04 (d) 6 1 3 years 3 1 B years
Mechanikal endurance| 9.583.15 a a
High tenyperature 9.64.5 a a
endurange
Sulphur Hioxide 9.4)812 na na
Group 05 (d) 6 1 3 years 3 1 B years
Reflectidn factor 9.2.1 a a
Screenirlg 9.2.87 a a
effectivehess
Water inmmrersion 249 T o
Group D6 (d) 6 1 3 years 3 1 3 years
Contact captivation 9.3.5 a a
Rapid Change of 9.4.4 na na
temperature
Climatic sequence 9.4.2 a a
Group D7 (d) 18 3 years 1# 3 years
Resistance to solvents| 9.74.11 ia ia
and contaminating
fluids
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et Assessment level M (higher) Assessment level H (lower)

method
IEC 61169-| Test |Number | Permit- | Period Test |Number of | Permitted | Period

1:2013 requir- of ted required speci- failures
subclause ed speci- | failures mens per group

mens per
group

Details of symbols, abbreviations and procedures:

a
ia

na

(d)

suggested as applicable

test suggested (if technically applicable)

no
on

forl
gr

gr
de

t applicable

b set of piece-parts each style and variant, unless using common piece parts

qualification approval (QA) a total of two failures only permitted for level H, and 1 failure only fordevel M
ups D1 to D7

up D7 — number of pairs for each solvent

tructive tests — specimens shall not be returned to stock.

from

5.5
5.5.

This

5.5.]

This
sele
the

Procedures
Quality conformance inspection

shall consist of test groups A1 and B1 on a lot-by-lot(basis.

p Qualification approval and its maintenance

shall consist of three consecutive lots ¢passing test groups A1 and B1 followeq
ction of specimens from the lots as appropriate. These specimens shall successfully |
specified periodic D tests.

nstructions for preparation-of detail specifications

General

a) t

il specifications (DS) writers shall use the appropriate BDS pro-forma. The follo
s comprise the pre-foerma BDS dedicated for use with 75 Q type F connectors. As suq
Iready have entered on it information relating to

e basic specification number applicable to all the detail specifications covs
onnector‘styles of the type covered by the sectional specification;

s) t

| by
hass

ving
h, it

ring

Db be

the
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(6)

6.4
(7)

6.5
(8)
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Identification of the component
Enter the following details:

— Style: The style designation of the connector including type of fixing and sealing, if

applicable.

Attachment: By deletion of the inapplicable options of cable/wire: given for centre and
outer conductors.

— Special features and markings: As applicable.

Enter details of assessment level and the climatic category.

A rnnrnrhlr\hnn of the ocutline Hrg\nllng and details of the hgr\nl l‘v"\unr'r\lng if apnllr\ahln It

shaII provide the maximum envelope dimensions, also the position of the reference.plane
and, in the case of a fixed connector, the position of the mounting plane(s) relative to [the
front face of the connector.

Any maximum panel thickness limitations for fixed connectors shall be stated:

cable types (or sizes) applicable to each variant;
alternative plated or protective finishes;

details of alternative mounting flanges having either tapped-or plain mounting holeg;
details of alternative solder spills or solder buckets including, when applicable, thoge
for use with microwave integrated circuit (MIC) components.
Performance

Performance data listing the most important characteristics of the connector, taking into
account the recommended values in 45.2 of this'specification. Deviations from the
minimum requirements shall be clearly indicated. Non-applicable parameters shall be
marked ‘na’.

Marking, ordering information and related matters

19%
(o8

Insert marking and ordering information as appropriate, together with details of relat
documents and any invoked structural similarity.

Selection of tests, test(conditions and severities

‘na’ shall be used to indicate non-applicable tests. All tests marked ‘a’ by the detail
specification writershall be mandatory.

When using thé normal procedure with a dedicated BDS, the letter ‘a’ — for applicable —
shall be entered in the ‘test required’ column against each of the tests indicated as

being mandatory in the test schedule as in 5.4-3 of this specification. Any additional
tests required at the discretion of the specification writer shall also be indicated by an

a’.
The specification writer shall also indicate, when necessary, details of deviations from

the test schedule of the sectional specification.

6.6

Blank detail specification pro-forma for type F connector

The following pages contain the complete BDS pro-forma.

Particulars of all variants covered by the DS. As appropriate, the information shall include:

the standard test methods and test conditions, including any relevant deviations givegn in
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& Hoootein

Hacturers—who have components—au
AtHactdrers—wWhRo—maV ompoRrents—qu

alified to—this—detail specification—is—avatlable nthe
aHHea—to—thHs—aetah—specHHeatton—is—avahabi A—th
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1
(1) Page 1 of
(2)
ELECTRONIC COMPONENT OF ASSESSED (3)
QUALITY IN ACCORDANCE WITH
GENERIC SPECIFICATION (4)
SECTIONAL SPECIFICATION
NAFONAL-REEERENCE.
5) Detail specification for Type F

ladio frequency coaxial connector of assessed quality

1371 L= PPN Special features and markipgs

Method of cable/wire+ attachment centre conductor — solder/crimp+
outer conductor — solder/clamp/crimp +
+ delete as appropriate

I6) Assessment level......... Characteristic impedance Climatic category..../.../.../
75 Q

7) Outline and maximum dimensions PahelNpiercing and mounting details

8) Variants

ariant No. Description of IEC 6N'96
variant

Infoymation @bout manufacturers who have components qualified under the IECQ Conformity Assessment Syqtem
is ajaifable through the IECQ on-line certificate system.
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(9) Performance (including limiting conditions of use)
Ratings and characteristics IEC 61169-1 Value Remarks including any
deviations from standard test
12013 methods
Subclause
Electrical
Nominal impedance 75 Q
Frequency range 0 GHz to 3 GHz | Measurement frequency range
Reflection factor 9.21
Variant No.
Designation | ... [
O1.co.e. | s e
Cenfre contact resistance 9.2.3 L mQ Initial
e mQ After conditioning
Cenfre conductor 01....... 9.23 | mQ Resistance.change due to
contlpuity ... mQ conditioning
......................... mQ
--------------------------- mQ
Outqgr contact continuity 9.2.3 Initial
After conditioning
Insulation resistance 9.2.5 Initial
After conditioning
+ Prpof voltage at sea 01....... 9.2.6 86 kPa to 106 kPa
levef Ll
+ Prpof voltage at 4,4 kPa 01....... [ ¢ |l Vo kPa (if not 4,4 kPa)
+ Environment test voltage 01....... 86 kPa to 106 kPa
atsgqalevel L
Envifonment test voltage O01....:. (" | |V kPa (if not 4,4 kPa)
at4pkPa L0
Screening effectiveness 01....... 9.2.87 > dB VA Q
........... at....GHz

ADDITIONAL
ELECTRICAL
CHARACTERISTICS

+ Voltage values are RMS values at 50 Hz to 60 Hz, unless otherwise specified.
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Ratings and characteristics IEC 61169-1 Value Remarks including any
deviations from standard test
12013 methods
Subclause
Mechanical
Soldering 9.3.2-4+4
- bit size |
Gaugeretention Insertion
force (resilient contacts) 9.3.4
-inner contact | e
- outer contact
Cenfre contact captivation 9.3.5
- axipl force | N
- peqmitted displacement | | mm
eagh direction
Engagement and 936 | N (eng)
sepgration N (sep)
- axipl force
Effegtiveness of cable
fixing against
- caljle rotation 01....... 9.3.7:2 Rotations
- cable pulling 01....... 938 | N
- cable bending 01....... 9.3.9 A P cycles Length of cable and mass
- caljle torsion 01....... 9.3.10.\ © | Nm
Bendling moment 9.3.12 | Nm Relative to reference plane
Vibration 9.3.3 | m/s? (ceneen g,, acceleration)
...... to....Hz

HANICAL

ADEITIONAL
RACTERISTICS
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Ratings and characteristics IEC 61169-1 Value Remarks including any
deviations from standard test
12013 methods
Subclause
Environmental
Climatic category [ [|... [, [o.....
Sealing non-hermetically 9.4.547  |.... cm3/h 100 kPa to 110 kPa pressure
sealed connectors differential
Sealing hermetically sealed 9.4.5:28 10-% bar/cm3h | 100 kPa to 110 kPa pressure
connectors differential
Watgrtmmersion J.214.9
ADDITIONAL

ENVIRONMENTAL
CHARACTERISTICS

ENDURANCE
Mechanical 9.83.15  |.... operations
Highl temperature 9.645 . h

ADDITIONAL ENDURANCE
CHARACTERISTICS

CHEMICAL CONTAMINATION

Resistance to solvents and 9.74.11 |l
contpminating fluidstobe | a0
used L AN e

Appljcable fluids
Sulphur dioxide 9.4.812 e s days
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(10)  Supplementary information

— Marking of the component: in accordance with 11.1 of IEC 61169-1{QC-220000):2013 in the
following order of preference:

1) Manufacturer code: ...,
2) Manufacturing date code: year/week
3) Component identification: Variant No./ Identification

designation

— Marking and contents of package: in accordance with 11.2 of IEC 61169-1:2013
1) Information prescribed in 11.1 of IEC 61169-1:2013 detailed above

2) Nominal characteristic impedance ... 75 Qi
3) Assessment level code letter ...
4) Any additional marking required .........c..oooiiiiiiii e

— Ordering information
1) Number of the detail specification {ECQC-222404/ variant code.

2) Assessment level code letter ... NS
3) Body finish (if more than one listed) .. O
4) Any additional information or special requirements<,.....................

NpTE — Related documents (if not included in IEC 61169-4:2013 or sectional specification):

—  Structural similarity in accordance Wwith 10.2.2 of IEC 61169-1:2013

Relevant information on a basic style.should be entered as variant 01.
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Annex A
(informative)

Recommended outdoor “F” type socket /

plug physical dimensions

AA1

Outdoor “F” type female socket

Figure A.1 shows an outdoor female “F” socket.

<«
A I <
NS / A <
4 A N
NI B
1 LéJ
3 5 Pt — -S| S| 8 3
" N | Y %
NN v [ap]
Y LGNS -

o .

E

G

A

p—al

0,05 |

Reference plane

Reference plane

IEC

Figure A.1 —-Outdoor female “F” socket
(for dimensions, see Table A.1)
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Table A.1 — Outdoor female “F” socket dimensions

Description Reference mm inch Note Remarks

Min. Max. Min. Max.

Reference plane opening inner diameter A 3,90 6,10 0,154 0,240 2 1,4

Reference plane outer diameter B 7,50 8,00 0,295 0,315

Positive contact point depth C - 4,70 - 0,185 =3 2

Full thread depth D 8,26 8,89 0,325 0,350 4 3

Minimum ¢enter conductor clearance E 9,00 - 0,354 - 6.7 4

Center cofductor guide inner diameter F 1,20 1,50 0,047 0,059

Port lengt G 12,32 13,08 0,485 0,515

Sealing surface diameter for seal ring H 9,35 9,65 0,368 0,380 3 5

Bulkhead gliameter J 10,80 - 0,425 -

NOTE 14 Drawing-not-to-scale-

NOTE 2 " |No material must protrude beyond reference plane.
NOTE 4 ?|Thread relief not to exceed two full threads.

NOTE 5 3|Dimension to point of positive contact of male center conductor;'Recommended mating male center|conductor
diameter: 0,025 in (0,64 mm) min. / 0,042 in (1,07 mm) max.

NOTE 6 % |Minimum clearance required for maximum length male center conductor.

NOTE 3 °|If cast feature, no parting lines permitted.

A.2| Outdoor “F” type male-plug

Figure A.2 shows an outdoeor “F” type male plug.

3/8-32 UNEF-2B J x 45°
[5F—
I/ \
A \(AL L
A a
] NS
wl o w — e Y
b B B Z °
NS
Y
Y j/
Y
—>i‘<—
B
- >
A o [Fo1]
P—1A] Reference plane

IEC

Figure A.2 — Outdoor “F” type male plug (for dimensions, see Table A.2)
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Table A.2 — Outdoor “F” type male plug dimensions

Description Reference mm inch Note Remarks

Min. Max. Min. Max.

Inner conductor length A 6,35 8,63 0,250 0,340 1

Length of nut B 4,29 6,10 0,169 0,240 3 2

Maximum envelope C - 16,61 - 0,654

dimension

Innerreenductor-diameter = C,G-Ar 1,07 0,025 0,42 i

Sealipg diameter for seal E 10,50 11,00 0,413 0,433

ring

Refefence plane inner F - 5,84 - 0,230 4

diameter

Refefence plane outer G 7,11 - 0,310 -

diameter

Sealipg surface length H 1,78 4,45 0,079 0,17%

Chanfer break J 0,127 0,381 0,005 0,015 4 9

NOTE 1 ' Dielectric must not protrude beyond reference plane.

Minimum one thread lead-in.

Cable inner conductor or integral pin.

NOTE2% The mating of the “F” female socket to the referenice plane should not be impeded.

NOTE 4 Drawing not to scale.
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B.1 Satellite broadcasting “F” type female socket
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Annex B
(informative)

Plug physical dimensions

Figure B.1 shows a satellite broadcasting “F” socket.

ey
|

3/8-32 UNEF-2A

-
-
-

Y

\/

A

IEC

Figure B.1 — Satellite broadcasting “F’; socket (for dimensions, see Table B.1)

Table B.1 — Satellite broadeasting “F” type socket dimensions

Reference mim inch Note
Min Max. Min. Max.
8,5 0,335
4,3 0,169
8,0 0,315

B.2| Satelljtesbroadcasting “F” type male plug

Figure B-2shows a satellite broadcasting “F” type male plug.
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3/8-32 UNEF-2B

Y
\

A
Y

IE€
Figure B.2 — Satellite broadcasting “F” type male plug (for dimgHsions, see Table B.

Table B.2 — Satellite broadcasting “F” type male plug dimensions

Reference mm inch Note
Min. Max. Min. Max.
A 0,75 0,85 0,030 0,033
- 1,50 - 0,059
6,20 6,80 0,244 0,267
6,70 7,30 0,263 0,287
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Intefnational Standard IEC 61169-24 has been prepared by subcommittee 46F: RF
microwdve passive components, of IEC technical committee 46: Cables., wires. wavegui
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CONNECTORS -

Part 24: Sectional specification — Radio frequency coaxial connectors
with screw coupling, typically for use in 75 Q cable networks (type F)

FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardizationncomp
| national electrotechnical committees (IEC National Committees). The object of IEG. S} to prg

echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter\referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. Internationaly” governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance_ with conditions determine
jreement between the two organizations.

he formal decisions or agreements of IEC on technical matters express,\as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technicalkCommittee has representation fro
terested IEC National Committees.

59d sses VA5 0 4

m

C Publications have the form of recommendations for interpational use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts are /made to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsible)for the way in which they are used or fo
isinterpretation by any end user.

3TVO

Il order to promote international uniformity, IEC Natiohal Committees undertake to apply IEC Publicd
trensparently to the maximum extent possible in their national and regional publications. Any diverd
between any IEC Publication and the corresponding.national or regional publication shall be clearly indica
the latter.

IgC itself does not provide any attestation (of conformity. Independent certification bodies provide confd
Esessment services and, in some areas,\access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they haye the latest edition of this publication.

a
s

A

Np liability shall attach to IEC-ochts directors, employees, servants or agents including individual expert
members of its technical committees and IEC National Committees for any personal injury, property dama
ofher damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out of.the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

A
n

tention is drawn te-the Normative references cited in this publication. Use of the referenced publicatid
dispensable for.thé correct application of this publication.

Aftention is~drawn to the possibility that some of the elements of this IEC Publication may be the subjg
pgtent rights.//EC shall not be held responsible for identifying any or all such patent rights.

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and_€glectronic fields. To
is end and in addition to other activities, IEC publishes International Standards, Technical Specificafi

psted
non-
psely
d by

ional
m all

ional
f IEC
any

tions
ence
ed in

rmity

r any

and
ge or
and
IEC

ns is

ct of

and

des,

RF connectors, RF and microwave passive components and accessories.

This third edition cancels and replaces the second edition published in 2009. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition: all drawings have been reworked and improved to allow frequency extension up to
3 GHz.
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text of this International Standard is based on the following documents:

CDV Report on voting
46F/417/CDV 46F/436A/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
A Iislt of all parts of the IEC 61169 series, under the general title: Radio-frequency connecfors,
can pe found on the IEC website.
The|committee has decided that the contents of this document will remain unchanged unti| the
stabjility date indicated on the IEC website under "http://webstore.iec.ch" in the, data relatgd to
the $pecific document. At this date, the document will be
e rleconfirmed,
e withdrawn,
e replaced by a revised edition, or
e 3gmended.
IMPORTANT - The ‘colour inside’' logo on the\cover page of this publication indicatps

co

that it contains colours which are considered to be useful for the correct
ungerstanding of its contents. Users should therefore print this document using a

our printer.
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1

This| part of IEC 61169, which is a sectional specification (SS), provides information and\n

for

typigally for use in 75 Q cable networks (type F).
It d
This| specification indicates the recommended performance characteristics to be consid
when writing a DS and covers test schedules and inspection requirements.

NOTE Millimetres are original dimensions. All undimensioned pictorial configurations are for reference pury
only.

2

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

IEC[61169-1:2013, Radio-frequency tonnectors — Part 1: Generic specification — General
requirements and measuring methods

EN 60068-2-52, Environmental testing — Test methods. Tests. Test Kb. Salt mist, cyclic
(sodium chloride solution)

3

No

ISO [andNEC maintain terminological databases for use in standardization at the following
addiesses:

4

4.1

4.1

-6 - IEC 61169-24:2019 © |IEC 2019

RADIO-FREQUENCY CONNECTORS -

Part 24: Sectional specification — Radio frequency coaxial connectors

with screw coupling, typically for use in 75 Q cable networks (type F

Scope

)

the preparation of detail specifications (DS) for RF coaxial connectors with screw coeup

Normative references

Terms and definitions

terms and~definitions are listed in this document.

ules
ling,

bscribes the interface dimensions with gauging information and the.'mandatory fests
selerted from IEC 61169-1, applicable to all DS relating to type F connectorns:

bred

oses

heir

ition
ding

IEC Electropedia: available at http://www.electropedia.org/

ISO Online browsing platform: available at http://www.iso.org/obp
Interface dimensions

Dimensions

A1 Connector “F” type female socket (indoor) physical dimensions

Figure 1 shows a connector “F” type female socket (indoor).


http://www.iso.org/obp
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(for dimensions, see Table 1)

IEC

Figure 1 — Connector “F” type female socket (indoor)

Table 1 — Connector “F” type female socket (indoor)

Description Reference mm Remarkg

Min. Max.

Reference plane opening inner diameter A 3,90 7,4 1,4

Reference plane outer diameter B 7,50 8,50

Posjtive contact point depth C - 4,70 2

Por{ minimum full thread length D 7,50 - 3

Minlmum center contact depth E 9,00 - 4

Cernter conductor guide inner diameter F 1,2 1,5

No protrusion of the dielectric beyond the reference plane is permitted.

2 Recommended mating_male center conductor diameter: 0,025 in (0,64 mm) min. to 0,042 in. (1,07 mm) mjax.
3 [Thread relief not to-éxceed two full threads.
4 Lenter contact geometry optional.

4.1.2 Connector “F” type male plug (indoor) physical dimensions

Figu

Te 2 SNTOWS g conmector £ type mate pfug (indoory.
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Figure 2 — Connector “F” type male plug (indoor)
(for.dimensions, see Table 2)
Table 2:<{ Connector “F” type male plug (indoor)
Description Reference mm Remarks
Min. Max.

Inngr conductor length A 6,35 8,63
Lenpth of nut B 4,00 7,29 1,2
Maximum envelope dimension C - 16,61
Inngr gonddctor diameter D 0,64 1,13
Sealing surface diameter for seal ring E 10,41 11,04
Reference plane opening inner diameter F - 5,84 1,2
Reference plane opening outer diameter G 7,88

' No protrusion of the dielectric beyond the reference plane is permitted.
2 The mating of the F female socket to the reference plane is not impeded.

3 Gasket seal optional, if used, does not avoid to meet all performance requirements.
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4.2 Mechanical gauges

421

In order to verify that the centre female contact of the socket does not suffer from mechanical
deformation when mated with the full range of indicated inner conductor diameters, a test has
been devised. This test measures the force required to insert and withdraw a selection of

precision test pins into and out of the “F” female socket under test.

The test
designed

apparatus should be so
as to enable accurate

Mating socket centre conductor acceptance diameter test

aliggment of the 'F~ female socket
under test with the precision test pin.
The| apparatus should hold either the
socKet or the test pin in a fixed position,
and|the moving part of the apparatus
shodld be fitted with an instrument
capable of measuring the insertion and

withfirawal force.

Using the test sequence shown below,
the |nsertion and withdrawal force shall
be measured and recorded in newtons.

Figure 3 shows a gauge for the centre
socKet conductor.

8 0,2

N
TS

N
\
\
\\

Polish
Ra 0,4-0,1

Test pin diameter

i

>@5

IEC

Figure 3 — Gauge for the centre socket conductor

Table 3 — Test sequence for the centre socket conductor

Test|sequence 15t test 2" test 3'd test 4th test 5th test 6th test
Testpin 07635+ 0850+ 436+ 07635+ 4436+ 07635¢
diameter 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm

The insertion force required to insert the test pin into the socket centre female contact shall

not exceed 20 N under all circumstances.

The withdrawal force required to withdraw the test pin from the socket centre female contact

shall be a minimum of 0,3 N under all circumstances.
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4.2.2 Mating port centre conductor acceptance electrical test

After completion of the mechanical tests described in 4.2.1, the centre conductor contact
resistance, when re-mated with a male “F” plug whose centre conductor diameter is 0,635 mm,
shall not exceed 10 mQ with an applied test ampere rate of 1 A.

4.2.3 Reference plane electrical contact

The electrical contact shall be made by the mating of the reference plane face of the “F”
female socket with the mating face of the “F” male plug and not by the threads alone.

5 Quality assessment procedures

5.1 General

The|following subclauses provide recommended ratings, performance and fest conditions to
be ¢onsidered when writing a detail specification (DS). They also prouide an appropfiate
schgdule of tests with minimum levels of conformance inspection.

5.2 | Ratings and characteristics

The|RF connectors defined in this document are designed forruse with a variety of flexible|and
seml-rigid coaxial cables and in microwave integrated\ Circuits and similar uncapled
applications.

Ratihg and characteristics are given in Table 4.
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Table 4 — Ratings and characteristics

Ratings and
characteristics

IEC 61169-1:2013
Subclause

Value

Remarks,
deviation from standard
test method

Elec

trical

Nom

inal impedance

Shall meet the
requirements of 9.2.1.1 of
IEC 61169-1:2013 when
terminatinga Z_, = 75 Q
cable

Freq

Uency range

See DS

5 MHz to 1 GHz
5 MHz to 2 GHz

5 MHz to 3 GHz

5 MHz to 6 GHz

For most applications

For some satellite
applications

For some head end
applications

For some satellite
broadcasting and preci
applications (Annex B)

on

Retufn loss 9.2.1

— straight styles o Min. 30 dB up to 1 GHz Min. 37-7,5f+0,64f dB
Min. 25 dB up to 2(GHKz fin GHz
Min. 20 dB up te'8,GHz (1 GHz < f <6 GHz)
Min. 15 dB upyto 6 GHz

—right angle styles See DS

— solder bucket and PCB Under consideration

mounting style

— insertion loss 0y1'dB max. up to 1 GHz Max. —0,04+0,15f —
0,2 dB max. at 2 GHz 0’_013f2 dB
0,3 dB max. at 3 GHz G”G?_I"Z'ZS <6 GH2)
0,4 dB max. at 6 GHz

Centfe contact resistance [9.2.3

— inifjal <5 mQ

— after conditioning <10 mQ

Outef conductor continuity [9.2.3

— iniffial <2,5mQ

— after conditioning < 5mQ

Insulition resistance 9.2.5

— inifjal >1GQ

— after €onditioning > 1 MQ

ProofFrettage-at-seatevel+—9-2-6 50—\ S+ Pato—1+06-4Pe

#

Screening effectiveness 9.2.7 ag > 90 dB from 5 MHz to Z,<3,2mQ at 3 GHz
3 GHz

Discharge test (Corona) 9.2.8 na

Mechanical

Insertion force (resilient 9.3.4 See 3.2 of IEC 61169-

contacts) 1:2013

Contact captivation 9.3.5

— axial force 20 N max. Captivated contacts only

— torque na

Engagement and separation

Coupling torque

9.3.6

Screw coupling connectors

To overcome friction of a
coupling nut
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Ratings and IEC 61169-1:2013 Value Remarks,
characteristics Subclause deviation from standard
test method
— friction 0,066 Nm max.
— coupling 0,46 Nm to 0,69 Nm
— proof 2,8 Nm
Mechanical tests on cable
— cable pulling # 9.3.8 120 N
— cable torsion # 9.3.10 0,1 Nm
Strength of coupling 9.3.11 300 N
mecheantsm
Bending moment 9.3.12 2 Nm Relative to reference-plane
Environmental
Vibrdtion 9.3.3 98 m/s? 10 g acceleration
10 Hz to 500 Hz
Climatic sequence 9.4.2 40/70/21
Seal(ng 9.4.7 1 cm3/h max 100 kPa to 110 kPa
pressure
Salt mist 9.4.10 48 h
Enddrance
Mechanical 9.3.15 1 000 cycles
High|temperature 9.4.5 1000 h
Detalls of symbols, abbreviations and procedures:
e These values apply to basic connectors. They depend on the cable used. Relevant values are given in the|DS.
Moltage values are RMS values at 50 Hz to 60 Hz, unless atherwise specified.

# (ables used with these connectors may have values of [ewer performance than those given in this table.
na Not applicable.
5.3 | Environmental characteristics for outdoor sockets (see Annex A)
Whgn the “F” type male plug and the “F” type female socket are mated, the physical attributes
shal] be protected and sealed tolprevent moisture ingress and as a minimum shall meet |[PX8
rating.
Any|“F” type (outdoor) male plug or female socket shall be resistant to corrosion and shall
meeft EN 60068-2-52(salt mist cyclic test.
5.4 | Test schedule and inspection requirements
5.4. Acceptance tests
Table &-describes the acceptance tests to be performed.
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Table 5 — Acceptance tests

IEC 61169- Assessment level M (higher) Assessment level H (lower)
S 2M13 [ est IL | AQL % | Period | Test IL | AQL % | Period
required required
Group A1
Visual examination 9.1.1 a 1l 1,0 a S3 1,5
Group B1
Outline dimensions 9.1.2 a S4 0,4 a S3 4,0
Mechanical 9.1.2.2 a I 1,0 a S3 1,5
compatibility
Enggdgement and 9.3.6 a S4 0,40 Lot a S3 1,5 Lpt
sepafation
Inseftion force 9.3.4 ia 1l 1,0 ia S3 1,5
(resilient contacts)
Seal|ng, non-hermetic 9.4.7 ia I 0,65 by ia S3 1,0 Hy
Seal|ng, hermetic 9.4.8 ia I 0,015 ia S3 0,025
Voltdge proof 9.2.6 a S4 0,40 lot a I} 4,0 Ipt
Soldgrability 9.3.2.2 ia S4 0,40 ia S3 4,0
Insulation resistance 9.2.5 a S4 0,40 a S3 4.0

Detalls of symbols, abbreviations and procedures:
IL inspection level

AQL| acceptable quality level

a suggested as applicable

ia test suggested (if technically applicable)

5.4.2 Periodic tests

Thefe are no group C tests for levels H and M.

Table 6 describes the periodic tests to be performed.
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Table 6 — Periodic tests

IEC 61169- Assessment level M (higher) Assessment level H (lower)
1:2013
subclause | Test |[Number| Permit- | Period | Test | Number | Permitted | Period
requir- of ted requi-| of speci-| failures
ed speci- | failures red mens |per group
mens per
group
Group D1 (d) 6 1 3 years 3 1 3 years
Solderability 9.3.2.2 ia ia
connector assemblies
Resi$tance to 9.3.2.3 ia ia
soldgring heat
Mechanical tests on
cablg fixing
— cgble rotation 9.3.7 ia ia
(njutation)

— cgble pulling 9.3.8 ia ia
— cgble bending 9.3.9 ia ia
— cgble torsion 9.3.10 ia ia
Gro4yp D2 (d) 6 1 3 years 3 1 3 years
Contpct resistance, 9.2.3 a a
outef conductor and
screg¢n continuity
cente conductor
contipuity
Vibrgtion 9.3.3 a
Damp heat, steady 9.4.3 a a
state
Groyp D3 (d) \\y 1 3 years 1* 1 3 years
Dimgnsions piece- 9.1.2 a a
partqg and materials
Groyp D4 (d) 6 1 3 years 3 1 3 years
Mechanical endurance 9.3.15 a a
High|temperature 9.4.5 a a
endurance
Sulphur dioxide 9°4.12 na na
Groyp D5 (d) 6 1 3 years 3 1 3 years
Reflgction facter 9.2.1 a a
Screpning 9.2.7 a a
effedtiveness
Watqr immersion 9.4.9 ia ia
Group D6 (d) 6 1 3 years 3 1 3 years
Contact captivation 9.3.5 a a
Change of 9.4.4 na na
temperature
Climatic sequence 9.4.2 a a
Group D7 (d) 18 3 years 1# 3 years
Resistance to solvents| 9.4.11 ia ia
and contaminating
fluids
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IEC 61169- Assessment level M (higher) Assessment level H (lower)
1:2013
subclause | Test |Number | Permit- | Period | Test | Number |Permitted | Period
requir- of ted requi-| of speci-| failures
ed speci- | failures red mens |per group
mens per
group

a
ia

na

Details of symbols, abbreviations and procedures:

suggested as applicable

test suggested (if technically applicable)
_not applicable

one set of piece-parts each style and variant, unless using common piece parts

# for qualification approval (QA) a total of two failures only permitted for level H, and 1 failure only\for-levgl M
from groups D1 to D7
§ group D7 — number of pairs for each solvent
(d) | destructive tests — specimens shall not be returned to stock.
5.5 | Procedures
5.5. Quality conformance inspection
This| shall consist of test groups A1 and B1 on a lot-by-lot basis.
5.5.2 Qualification approval and its maintenance
This| shall consist of three consecutive lots passing test groups A1 and B1 followed by
seleption of specimens from the lots as appropriate. These specimens shall successfully pass
the $pecified periodic D tests.
6 |Instructions for preparation of-detail specifications
6.1 | General
Detail specifications (DS) (writers shall use the appropriate BDS pro-forma. The following
pages comprise the prosforma BDS dedicated for use with 75 Q type F connectors. As sugh, it
will already have entered on it information relating to
a) the basic specification number applicable to all the detail specifications covgring
gonnector styles of the type covered by the sectional specification;
b) the connector series designation.
The|specification writer should enter the details relating to the connector style/variant(s) tp be
covgred” as indicated. The numbers in brackets on the BDS pro-forma correspond to| the
following indications which shall be given.
6.2 Identification of the component
(1) Enter the following details:
— Style: The style designation of the connector including type of fixing and sealing, if
applicable.
— Attachment: By deletion of the inapplicable options of cable/wire: given for centre and

outer conductors.

— Special features and markings: As applicable.

(2)
(3)

Enter details of assessment level and the climatic category.

A reproduction of the outline drawing and details of the panel piercing, if applicable. It

shall provide the maximum envelope dimensions, also the position of the reference plane
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and, in the case of a fixed connector, the position of the mounting plane(s) relative to

front face of the connector.

(4) Any maximum panel thickness limitations for fixed connectors shall be stated.

(5

~

— cable types (or sizes) applicable to each variant;

— alternative plated or protective finishes;

6.3
(6)

6.4
(7)

6.5
(8)

6.6
The

for use with microwave intearated circuit (MIC) comnaonents
) Ay 7 g

the

Particulars of all variants covered by the DS. As appropriate, the information shall include:

details of alternative mounting flanges having either tapped or plain mounting holes;

details of alternative solder spills or solder buckets including, when applicable, those

Performance

account the recommended values in 5.2 of this specification. Deviations frem\the
minimum requirements shall be clearly indicated. Non-applicable parameters shall be
marked ‘na’.

Marking, ordering information and related matters

Insert marking and ordering information as appropriate, together with details of relat
documents and any invoked structural similarity.

Selection of tests, test conditions and severities

‘na’ shall be used to indicate non-applicable tests, Albtests marked ‘a’ by the detail
specification writer shall be mandatory.

shall be entered in the ‘test required’ columnragainst each of the tests indicated as
being mandatory in the test schedule as_in.5.4 of this specification. Any additional te
required at the discretion of the specification writer shall also be indicated by an ‘a’.

The specification writer shall also indicate, when necessary, details of deviations fro
the standard test methods and test conditions, including any relevant deviations givs
the test schedule of the sectional specification.

Blank detail specification-pro-forma for type F connector

following pages contain-the complete BDS pro-forma.

Performance data listing the most important characteristics of the connector, taking into

19%
[oN

When using the normal procedure with a dedicated BDS, the letter ‘a’ — for applicable —

sts

m
nin
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1

(1) Page 1 of
(2)

ELECTRONIC COMPONENT OF ASSESSED 3)

QUALITY IN ACCORDANCE WITH

GENERIC SPECIFICATION (4)

SECTIONAL SPECIFICATION

NATIONAL REFERENCE

) Detail specification for
adio frequency coaxial connector of assessed quality

Type F

variant

Byl Special features and markings
Wethod of cable/wire+ attachment centre conductor — solder/crimp+
outer conductor — solder/clamp/crimp +
+ delete as appropriate
6) Assessment level......... Characteristic impedance Climatic category..../...[.../
75 Q
7) Outline and maximum dimensions Panelpiercing and mounting details
8) Variants
ariant No. Description of IEC 6196

Infoymation @bout manufacturers who have components qualified under the IECQ Conformity Assessment Sys

is ajaifable through the IECQ on-line certificate system.

tem
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(9) Performance (including limiting conditions of use)

Ratings and characteristics IEC 61169-1:2013 Value Remarks including any
Subclause deviations from standard test
methods
Electrical
Nominal impedance 75 Q
Frequency range 0 GHz to 3 GHz | Measurement frequency range
Reflection factor 9.21
Variant No.
Designation ......................
o1T........ [l
Cenfre contact resistance 9.2.3 L mQ Initial
Seveeiennns mQ After conditioning
Cenfre conductor 01....... 9.23 | mQ Resistance change due to
contlnuity . mQ conditioning
......................... mQ
........................... mQ
Outgr contact continuity 9.2.3 Initial
After conditioning
Insulation resistance 9.2.5 Initial
After conditioning
+ Prpof voltage at sea 01....... 9.2.6 86 kPa to 106 kPa
levey L

+ Prpof voltage at 4,4 kPa 01.......

......... kPa (if not 4,4 kPa)

+ Environment test voltage 01....... 86 kPa to 106 kPa

atsgalevel Ll

Envifonment test voltage  O01....... ~0.| |V kPa (if not 4,4 kPa)

at44kPa L

Screening effectiveness Q... 9.2.7 > dB VA PR Q
........... at....GHz

ADDITIONAL

ELECTRICAL
CHARACTERISTICS

+ Vottage vatues are RMSvatuesat 50 Hzto 60 Hz, untess otherwise specified:



https://iecnorm.com/api/?name=732ff5090ba75dd4d8416b0f216e01c5

IEC 61169-24:2019 © |IEC 2019

- 19—

Ratings and characteristics IEC 61169-1:2013 Value Remarks including any
Subclause deviations from standard test
methods
Mechanical
Soldering 9.3.2
- bit size |
Insertion force (resilient
contacts) 9.3.4
-inner contact | e
- outer contact
Centre contact captivation 9.3.5
- axipl force | N
- peqmitted displacement | | mm
eagh direction
Engagement and 9.3.6 | N (eng)
sepgration N (sep)
- axipl force
Effe¢tiveness of cable
fixing against
- calyle rotation 01....... 9.3.7 Rotations
- caljle pulling 01....... 9.3.8 .o N
- caljle bending 01....... 939 P cycles Length of cable and mass
- cabyle torsion 01....... 9.3.10 N | Nm
Bendling moment 93.12 | Nm Relative to reference plane
Vibration 933 | m/s? (veenes g, acceleration)
...... to....Hz

MEQHANICAL

ADEITIONAL
CHARACTERISTICS
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Ratings and characteristics

IEC 61169-1:2013
Subclause

Value

Remarks including any
deviations from standard test
methods

Environmental
Climatic category

Sealing non-hermetically
sealed connectors

Sealing hermetically sealed
connectors

Water immersion

9.4.7

9.4.8

9.4.9

10-% bar/cm3/h

100 kPa to 110 kPa pressure
differential

100 kPa to 110 kPa pressure
differential

ENVIRONMENTAL

AnngNAL
CHARACTERISTICS

ENDURANCE
Mechanical

Highl temperature

ADDITIONAL ENDURANCE
CHARACTERISTICS

CHEMICAL CONTAMINATION

Resistance to solvents and
contpminating fluids to be
used

Applicable fluids
Sulphur dioxide

9.3.15
9.4.5

9.4.11

9.4.12
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(10) Supplementary information

— Marking of the component: in accordance with 11.1 of IEC 61169-1:2013 in the following order
of preference:
1) Manufacturer code: ...,
2) Manufacturing date code: year/week
3) Component identification: Variant No./ Identification

designation

— Marking and contents of package: in accordance with 11.2 of IEC 61169-1:2013
1) Information prescribed in 11.1 of IEC 61169-1:2013 detailed above
2) Nominal characteristic impedance ... 75 Qi A
3) Assessment level code letter ...
4) Any additional marking required .........c..ooiiiiiiiii e

— Ordering information
1) Number of the detail specification / variant code.
2) Assessment level code letter ... NS
3) Body finish (if more than one listed) .. O
4) Any additional information or special requirements<.....................

— Related documents (if not included in IEC 61169-422013 or sectional specification):

—  Structural similarity in accordance Wwith 10.2.2 of IEC 61169-1:2013

Relevant information on a basic style,should be entered as variant 01.
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Annex A
(informative)

Recommended outdoor “F” type socket /
plug physical dimensions

A.1  Outdoor “F” type female socket

Figure A.1 shows an outdoor female “F” socket.

-« “w
A -
A 4 @H_
N% A <
E 4 A o
\ L=
1 %
o) iy S Joiee] Syetiveiy, CHOSREETS o | § oW < @
=]
N (S 1 Q Q Q (Cv\l_)
v \.- 'y Q
NRCRNNNN Y &
v Y 3 S m—%" v e
/e
o, p B]
- > Reference plane
-l G -
7] 0,05 |

P—1A] Reference plane
IEC

Figure A.1 -Outdoor female “F” socket
(for dimensions, see Table A.1)
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Table A.1 — Outdoor female “F” socket dimensions

Description Reference mm inch Remarks

Min. Max. Min. Max.

Reference plane opening inner diameter A 3,90 6,10 0,154 0,240 1,4

Reference plane outer diameter B 7,50 8,00 0,295 0,315

Positive contact point depth C - 4,70 0,185 2

Full thread depth D 8,26 8,89 0,325 0,350 3

Minithum center conductor clearance E 9,00 - 0,354 - 4

Centpr conductor guide inner diameter F 1,20 1,50 0,047 0,059

Port Jength G 12,32 13,08 0,485 0,515

Seallng surface diameter for seal ring H 9,35 9,65 0,368 0,380 9

Bulkhead diameter J 10,80 - 0,425 -

TN

3 0
diam
4\

5

2 Tlhread relief not to exceed two full threads.

cast feature, no parting lines permitted.

o material must protrude beyond reference plane.

flinimum clearance required for maximum length male center.ecohductor.

imension to point of positive contact of male center conductor. Recommended mating male center condfictor
eter: 0,025 in (0,64 mm) min. / 0,042 in (1,07 mm) max.

A.2

Outdoor “F” type male plug

Figure A.2 shows an outdoor “F” type male plug.

3/8-32 UNEF£2B

J x 45°

gE

oG

oF

oD

B

A

7] 01 |

>

1A | Reference plane

IEC

Figure A.2 — Outdoor “F” type male plug (for dimensions, see Table A.2)
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Table A.2 — Outdoor “F” type male plug dimensions

Description Reference mm inch Remarks

Min. Max. Min. Max.

Inner conductor length A 6,35 8,63 0,250 0,340 1

Length of nut B 4,29 6,10 0,169 0,240 2

Maximum envelope dimension C - 16,61 - 0,654

Inner conductor diameter D 0,64 1,07 0,025 0,42 3

Sedling diameter for seal ring E 10,50 11,00 0,413 0,433

Refgerence plane inner diameter F - 5,84 - 0,230 4

Reference plane outer diameter G 7,11 - 0,310 -

Sedling surface length H 1,78 4,45 0,079 04175

Chgmfer break J 0,127 0,381 0,005 0,015 5

Dielectric must not protrude beyond reference plane.

2 Minimum one thread lead-in.

3 ¢able inner conductor or integral pin.

4 The mating of the “F” female socket to the reference plane should not be impeded.
5

Prawing not to scale.
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Annex B
(informative)

Recommended satellite broadcasting “F” type socket /
Plug physical dimensions

B.1 Satellite broadcasting “F” type female socket

Figure B.1 shows a satellite broadcasting “F” socket.
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Figure B.1 — Satellite broadcasting “F’} socket (for dimensions, see Table B.1)

Table B.1 — Satellite broadecasting “F” type socket dimensions

Reference mm inch Note
Min: Max. Min. Max.
8,5 0,335
- 4,3 - 0,169
8,0 - 0,315 -

B.2| Satellite-broadcasting “F” type male plug

Figure B-2shows a satellite broadcasting “F” type male plug.
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Figure B.2 — Satellite broadcasting “F” type male plug (for dimensions, see Table B.p)

Table B.2 — Satellite broadcasting “F” type male plug dimensions

Reference mm inch Note
Min. Max. Min, Max.
A 0,75 0,85 0,030 0,033
B - 1,50 - 0,059
C 6,20 6,80 0,244 0,267
D 6,70 7,30 0,263 0,287
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

CONNECTEURS POUR FREQUENCES RADIOELECTRIQUES -

Partie 24: Spécification intermédiaire — Connecteurs coaxiaux pour
fréquences radioélectriques avec couplage a vis, typiquement utilisés

—dans des réseaux de distribution par cables de 75 Q (type F)
AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale .de, “"normalidation
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de tEC). L'IEC a|pour
bjet de favoriser la coopération internationale pour toutes les questions de normalisation {dans les dompines
b |'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internatiopales,
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles”’au public (PAS) dt des
uides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée.a.des comités d'étudeg, aux
trevaux desquels tout Comité national intéressé par le sujet traité peuti\participer. Les organisgtions
internationales, gouvernementales et non gouvernementales, en liaison avec' RIEC, participent égalemenft aux
trevaux. L'IEC collabore étroitement avec I'Organisation Internationale_deJ)Normalisation (ISO), selon des
conditions fixées par accord entre les deux organisations.

1

[oX-N-N-N-Nw

2) Les décisions ou accords officiels de I'lEC concernant les questions teehniques représentent, dans la mesure
dy possible, un accord international sur les sujets étudiés, étant-denné que les Comités nationaux de|I'lEC
in

intéressés sont représentés dans chaque comité d’études.

3) Les Publications de I'IEC se présentent sous la forme de_fecommandations internationales et sont agféées
cpmme telles par les Comités nationaux de I'lEC. Tous leg efforts raisonnables sont entrepris afin que|I'lEC
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsable de

I'¢ventuelle mauvaise utilisation ou interprétation qui én.est faite par un quelconque utilisateur final.

4) Dpns le but d'encourager I'uniformité internationaleé/les Comités nationaux de I'lEC s'engagent, dans todite la
mesure possible, a appliquer de fagon transparente les Publications de I'lEC dans leurs publications natiopales
el régionales. Toutes divergences entre touteés Publications de I'lEC et toutes publications nationalds ou

rdgionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

5) L|IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépeng@lants
fdurnissent des services d'évaluation‘de conformité et, dans certains secteurs, accédent aux marqugs de
nformité de I'lEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifigation
indépendants.

[@]

6) Tpus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

7) Adcune responsabilité ne dait étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,
compris ses experts-partticuliers et les membres de ses comités d'études et des Comités nationaux de |IEC,
bur tout préjudice edauseé en cas de dommages corporels et matériels, ou de tout autre dommage de qugelque
hture que ce soit,\directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) et les
bpenses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ou de toute fautre
Lblication d€ FIEC, ou au crédit qui lui est accordé.

r maes-so<

8) Llattention est attirée sur les références normatives citées dans cette publication. L'utilisation de publicgtions

d4féreneé€s est obligatoire pour une application correcte de la présente publication.

=

9) Llattention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent|faire
bjet de droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits
de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 61169-24 a été établie par le sous-comité 46F: Composants
passifs pour hyperfréquences et radio fréquences, du comité d'études 46 de I'lEC: Cables, fils,
guides d'ondes, connecteurs, composants passifs pour micro-onde et accessoires.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2009. Cette édition
constitue une révision technique.

La présente édition inclut les modifications techniques majeures suivantes par rapport a
I’édition précédente: tous les dessins ont été retravaillés et améliorés pour permettre une
extension de fréquence jusqu’a 3 GHz.
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Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
46F/417/CDV 46F/436A/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une| liste de toutes les parties de la série IEC 61169, publiées sous le titre geénéral
Conhecteurs pour fréquences radioélectriques, peut étre consultée sur le site web de)RIEC.

Le gomité a décidé que le contenu de ce document ne sera pas modifié avant la daté de
stabjlité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donmées
relafives au document recherché. A cette date, le document sera
e reconduit,

e gupprimé,

e rnemplacé par une édition révisée, ou

e amendé.

IMPORTANT - Le logo «colour inside» qui . se trouve sur la page de couverture|de
cette publication indique qu'elle contient des couleurs qui sont considérées comme
utiles a une bonne compréhension de_ son contenu. Les utilisateurs devraient, par
conpséquent, imprimer cette publication‘en utilisant une imprimante couleur.
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CONNECTEURS POUR FREQUENCES RADIOELECTRIQUES -

Partie 24: Spécification intermédiaire — Connecteurs coaxiaux pour

fréquences radioélectriques avec couplage a vis, typiquement utilisés

cony
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EN $0068-2-52, E£ssais d’environnement — Partie 2-52: Essais — Essai Kb: Brouillard $

€884

3

dans des réseaux de distribution par cables de 75 Q (type F)

résente partie de I'lEC 61169, qui est une spécification intermédiaire (SS), fournit
mations et des régles pour I'établissement de spécifications particulieres (DS) pou
ecteurs coaxiaux pour fréquences radioélectriques avec couplage a vis, \typiquer
és dans des réseaux de distribution par cables de 75 Q (type F).

décrit les dimensions d’interface avec les informations sur les (calibres et les eg
culiéres relatives aux connecteurs de type F.

présente spécification indique les caractéristiques de{performance recommandés
dre en considération pour rédiger une spécification ¢particuliéere (DS) et porte sur
rammes d’essai et des exigences de contréle.

Les dimensions en millimétres sont les dimensions d%origine. Toutes les représentations non cotées
es a titre de référence uniquement.

Références normatives

documents suivants cités dans le ({exte constituent, pour tout ou partie de leur cont
exigences du présent document. Pour les références datées, seule I'édition q

blique (y compris les éventuels amendements).

61169-1:2013, Connecteurs pour fréquences radioélectriques — Partie 1: Spécifica
brique — Exigences.générales et méthodes de mesure

i cyclique(Solution de chlorure de sodium)

Termes et définitions

des
les
nent

sais

atoires, sélectionnés dans [I'lEC 61169-1, applicables a toufes les spécifications

s a
des

sont

enu,
itée

pligue. Pour les références non datées, la derniére édition du document de référgnce

tion

alin,

Aucun terme n’est defini dans le present document.

L’'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées

enn

ormalisation, consultables aux adresses suivantes:

EC Electropedia: disponible a I'adresse http://www.electropedia.org/

SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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4 Dimensions d’interface

4.1 Dimensions

4.1.1 Dimensions physiques d’'une embase de connecteur femelle (intérieure) de
type F

La Figure 1 représente une embase de connecteur femelle (intérieure) de type F.
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Figure 1 — Embase de connecteurfemelle (intérieure) de type F
(les dimensions sont indiquées dans le Tableau 1)

Tableau 1 - Embase de connecteur femelle (intérieure) de type F

Description Référence mm Remarques

Min. Max.

Diafnétre intérieur de I'ouverture_dans’le plan de référence A 3,90 7,4 1,4

Diafnétre extérieur du plan de référence B 7,50 8,50

Profondeur du point de ¢ontact positif C - 4,70 2

Longueur minimale ‘dlun filet complet de port D 7,50 - 3

Profondeur minimale du contact central E 9,00 - 4

Diameétresintérieur du guide du conducteur central F 1,2 1,5

1 Il n*est pas admis qu’une partie du diélectrique dépasse du plan de référence.

2 Diameétre recommandé du conducteur central male d’accouplement: 0,025 pouce (0,64 mm) min. a
0,042 pouce (1,07 mm) max.

3 Le détalonnage ne doit pas dépasser deux filets entiers. Indiqué par la boite 3 de la Figure 1.

4 Lla géométrie du contact central est facultative.

4.1.2 Dimensions physiques d’une fiche de connecteur méle (intérieure) de type F

La Figure 2 représente une fiche de connecteur male (intérieure) de type F.
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Figure 2 — Fiche de connecteur male (intérieure) de type F
(les dimensions sont indiquées dans le Tableau 2)

Tableau 2 - Fiche de connecteur male (intérieure) de type F

Description Référence mm Remarques

Min. Max.

Longueur du conducteur’intérieur A 6,35 8,63

Longueur de I'éerou B 4,00 7,29 1,2

Dimension maximale de I'’enveloppe C - 16,61

Diameétre du*conducteur intérieur D 0,64 1,13

Dianétre de la surface d’étanchéité pour la bague E 10,41 11,04

d’étanchéité

Diamétre intérieur de I'ouverture dans le plan de référence F - 5,84 1,2

Diamétre extérieur de I'ouverture dans le plan de référence G 7,88

Tl nest pas admis qu’une partie du diélectrique dépasse du plan de référence.

2 L’accouplement de 'embase femelle F et du plan de référence n’est pas géné.

3 un joint d’étanchéité facultatif, le cas échéant, n'empéche pas de satisfaire a toutes les exigences de
performances.
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Calibres mécaniques

d’accouplement

— 35 —

Essai sur le diamétre d’acceptation du conducteur central femelle

Un essai a été congu pour vérifier que le contact femelle central de 'embase ne présente pas
de déformation mécanique lorsqu’il est accouplé sur la plage totale des diamétres des
conducteurs internes indiqués. Cet essai mesure la force exigée pour insérer et extraire une

sélection de broches d’essai de précision d’'une embase femelle de type F soumise aux
essais.

ANTAN A, FANIDN
Il gonvient que Tlapparelllage dessal VAN AN Y
SOi congu pour permettre un
alignement précis de I'embase femelle i
de|type F soumise a l'essai avec la I
broche d’essai de précision. Il convient
queg Il'appareillage maintienne soit T
'’embase, soit la broche d’essai dans ?\\:
une position fixe et il convient que la ?§
paiﬁe mobile de [Il'appareillage soit j§§
équipée d’'un instrument capable de ,/f&
mesurer la force d’insertion et S\
d’eitraction. 0.2-0.3 x 45°

Polissage
La [force d’insertion et d’extraction doit Ra 0,4-0,1
étre mesurée et enregistrée en newtons [} D/
en| utilisant la séquence d’essais
représentée ci-dessous.
o~
33; ] Diametre de la broche d’essai
La |Figure 3 représente un calibre pour © B
cornducteur central femelle.
\
IEC
Figure 3 — Calibre pour conducteur central femelle
Tableau 3 — Séquence d’essais pour conducteur central femelle

Séquence d’essais 1¢" essai 2¢ essai 3¢ essai 4¢° essai 5¢ essai 6° esshi
Diameétre de la broche | 0,635 mm + | 0,850 mm + | 1,136 mm = | 0,635 mm+ | 1,136 mm £ | 0,635 mm %
d’essai 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm 0,005 mm

La force d’insertion exigée pour insérer la broche d’essai dans le contact femelle central de
I’embase ne doit jamais dépasser 20 N.

La force d’extraction exigée pour extraire la broche d'essai du contact femelle central de

I’embase doit étre au minimum de 0,3 N dans tous les cas.

4.2.2

Essai électrique d’acceptation du conducteur central du port d’accouplement

Lorsque les essais mécaniques décrits en 4.2.1 sont terminés, la résistance de contact du
conducteur central, lorsqu’il est de nouveau accouplé a une fiche male de type F dont le
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diameétre de conducteur central est de 0,635 mm, ne doit pas dépasser 10 mQ avec un
courant d’essai appliqué de 1 A.

4.2.3 Contact électrique du plan de référence

Le contact électrique doit étre obtenu par I'accouplement de la face du plan de référence de
’embase femelle de type F avec la face d’accouplement de la fiche male de type F et pas
uniquement par les filets.

5 Procédures d’assurance de la qualité

5.1 Généralités

Les| paragraphes suivants fournissent des valeurs assignées recommgandées, (des
caractéristiques de performance et des conditions d'essai a prendre en _compte poyr la
rédgction d’une spécification particuliére (DS). lls fournissent également lun prograqme
d’espais approprié avec les niveaux de contréle de conformité minimaux.

5.2 | Valeurs assignées et caractéristiques

Les |connecteurs RF définis dans le présent document sont destinés a étre utilisés avec|une
grande variété de cables coaxiaux souples et semi-rigides,'et dans des applications |non
cablges de circuits intégrés hyperfréquences et analoguesy

Les |valeurs assignées et caractéristiques sont indiquées dans le Tableau 4.
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