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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CONNECTORS -

Part 16: Sectional specification — RF coaxial connectors with inner
diameter of outer conductor 7 mm (0,276 in) with screw coupling —
Characteristics impedance 50 Q (75 Q) (type N)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

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

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with an IEC Publication.

6) All users should ensure that they have the latest edition of this publication.

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

International Standard IEC 61169-16 has been prepared by subcommittee 46F: R.F. and
microwave passive components, of IEC technical committee 46: Cables, wires, waveguides,
R.F. connectors, R.F. and microwave passive components and accessories.

This bilingual version (2016-11) corresponds to the monolingual English version, published in
2006-12.

This part of IEC 61169 cancels and replaces |IEC 60169-16 published in 1982 and
Amendment 1 (1996). This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to IEC 60169-16:

Clauses 7 and 8 have been totally re-written and Clause 9 has been removed. Clause 7
currently include test schedules and Clause 8 gives indications to fill a Blank Detail

Specification (BDS). Documents
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The text of this standard is based on the following documents:

FDIS Report on voting
46F/54/FDIS 46F/59/RVD

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

The French version of this standard has not been voted upon.

The QC numbers that appear on the front cover of this publication are the specification
numbers in the IEC Quality Assessment System for Electronic Components (IECQ).

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

A list of all parts of the IEC 61169 series, under the general title Radio frequency connectors,
can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the
data related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

» replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’ logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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RADIO-FREQUENCY CONNECTORS -

Part 16: Sectional specification — RF coaxial connectors with inner
diameter of outer conductor 7 mm (0,276 in) with screw coupling -
Characteristics impedance 50 Q (75 Q) (type N)

1 Scope

This part of IEC 61169, which is a Sectional Specification (SS), provides information and rules
for the preparation of Detail Specifications (DS) for pin and socket R.F. coaxial connectors,
with screw coupling mechanism, for low to medium power applications. The connector is
commonly known as the "type N".

Three versions of the 50 Q characteristic impedance type N connector are included, each
version being mateable with each of the others.

The general purpose connector (grade 2) derived from the specifications MIL-C17B and MIL-
C-39012 may preferably be used with R.F. cable 60096 IEC 50-7 up to about 12 GHz
maximum frequency.

The high performance connector (grade 1) is particularly suitable for microwave applications
when lower reflection factors than are offered by the general purpose connector are required.
The connectors may also be suitable for microwave components. The tolerances of the
interface dimensions lie between those for grade 0 and grade 2, and are chosen to give the
performance required. Some grade 1 connectors conforming to this specification may be used
up to 18 GHz maximum frequency.

The standard test connector (grade 0) has a closely controlled interface to provide a
reference for the measurement of connectors, cable assemblies, components and equipment
with the above two interfaces. It may also be used as a microwave connector in situations
when the most precise interface for use up to 18 GHz maximum frequency is required.

A 75 Q characteristic impedance connector is given in Annex A even though the use of 75 Q
type N connectors is strongly deprecated.

Accidental cross-coupling of 75 Q with 50 Q connectors can destructively damage the 75 Q
version, but in view of the extensive use of a number of marginally different 75 Q versions, the
interface now given provides common design guidance. 75 Q connectors should be clearly
identified.

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

2 Normative references

The following referenced documents are indispensable for the application 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.

IEC 60068-1:1988, Environmental testing — Part 1: General and guidance
Amendment 1 (1992)

Documents
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IEC 60096-2:1988, Radio-frequency cables — Part 2: Relevant cable specifications

IEC 61169-1:1992, Radio-frequency connectors — Part 1: Generic specification — General
requirements and measuring methods

Amendment 1 (1996)

Amendment 2 (1997)

ISO 263:1973, ISO inch screw threads — General plan and selection for screws, bolts and
nuts — Diameter range 0.06 to 6 in

3 IEC type designation

Connectors conforming to this specification shall be designated by:

a) the reference to this specification: 61169-16 IEC;
b) characteristic impedance 50 Q (75 Q);
c) number of the grade :

grade 0 = standard test connector = G 0;

grade 1 = high performance connector = G 1;

grade 2 = general purpose connector
— if grade 2 is required, no grade designation is necessary;

d) a group of figures specifying the climatic category (see 7.2.5).

Example:
61169-16 IEC-50-G 0 denotes a standard test connector, type N, 50 Q.

4 Interface dimensions

4.1 Dimensions — General purpose connectors — Grade 2
4.1.1 General

Inch dimensions are original dimensions.

NOTE The values for dimensions in millimetres derived from those in inches are not necessarily exact (according
to 1SO 3701, but they should be considered as acceptable alternatives to the original values.

All undimensioned pictorial configurations are for reference purposes only.

1 This document has been withdrawn. Documents
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4.1.2 Connector with pin centre contact

Ol |+
/Note1

Note 6

“‘i‘ﬂ
0
1

Notes./ / SR %-4

— | 7 —

- 7] -

hat— [ IEC 2246/06

Figure 1 — Connector with pin centre contact (for notes and dimensions, see Table 1)

v

» . .
P A

/" [ g q
Note 7

Figure 2 — Details of pin centre contact (for notes and dimensions, see Table 1)
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IEC 2247/06
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Table 1 — Dimensions for connector with pin centre contact

mm inches
Reference - - Note

Min. Max. Min. ‘ Max.
a 7,00 nom. 0,275 6 nom. 2, diam.
b - 8,027 - | 0,316 3/10, diam.
c - - 5/8-24 UNEF-2B 4
d 3,04 nom. 0,120 nom. 2, diam.
e 5,33 - 0,210 -
f 9,25 - 0,364 - 6
g 0,0 1,57 0,0 0,062
h 16,0 - 0,630 - 10, diam.
k 0,41 1,52 0,016 0,060 8
m 4,013 4,267 0,158 0,168
n 4,5 - 0,177 -
)4 1,600 1,676 0,063 0,066 10, diam.
q - 0,1 - 0,004 radius
r 0,15 - 0,006 - 9
s 2,79 3,56 0,110 0,140
ab - 0,64 - 0,025 7, radius

NOTE 1 Mechanical and electrical reference plane.

NOTE 2 Diameter of outer and centre contact to provide nominal (50 Q) characteristic impedance
to meet electrical performance requirements.

NOTE 3 Slots or other forms of resilience optional. If slotted, indicated dimension 5 should not
exceed 8,38 mm (0,330 in). Gauging requirements (see 5.1.1) to be met.

NOTE 4 Thread 5/8-24 UNEF-2B (according to 1ISO 263).
NOTE 5 Compensation for inductance of inner conductor gap in mated pair of connectors optional.

NOTE 6 Dimensions given assume no sealing gasket fitted. If sealing is required, dimension f
(Figure 1) should be arranged so that with the gasket chosen adequate pressure is applied to the
front face (dimensions w and x) of the socket connector (Figure 2) to ensure adequate sealing.

NOTE 7 Radius or chamfer, shape of tip optional. 0,25 mm (0,010 in) maximum flat permitted.
NOTE 8 Applies with nut biased forward.

NOTE 9 External form of leading edge of outer contact optional, but connector should meet
electrical and mechanical performance requirements.

NOTE 10 Diameters b, & and p and thread ¢ should be gauged to ensure that on MMC, each
feature is on or can take up a common axis.
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4.1.3 Connector with socket centre contact

[Note1 @o@ H@

[ - r (Note 5)
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IEC 2248/06

Figure 3 — Connector with socket centre contact
(for notes and dimensions, see Table 2)
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g h | IEC 2249/06

Figure 4 — Details of socket centre contact (for notes and dimensions, see Table 2)
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Table 2 — Dimensions for connector with socket centre contact

mm inches
Reference Note
Min. Max. Min. Max.

a - 7,06 - 0,278 2, diam.
b 8,027 8,13 0,316 0,320 diam.
c - - 5/8-24 UNEF-2A 3
d 3,04 nom. 0,120 nom. 2, diam.
e 4,75 5,26 0,187 0,207
f 9,05 9,19 0,356 0,362
h - 15,93 - 0,627 diam.
k 10,72 - 0,422 -
m 1,19 1,96 0,047 0,077
n 4,37 - 0,172 - 7
)4 - - - - 6, diam.
r - 1,2 - 0,047 5
s 5,33 - 0,210 -
w - - - - 4, diam.
X - - - - 4, diam.
y 8,53 8,74 0,336 0,344 diam.
z 6,76 - 0,266 -
ad - 0,13 - 0,005 radius

NOTE 1 Mechanical and electrical reference plane.

NOTE 2 Nominal inner diameter of outer conductor 7,0 mm (0,275 6 in). Diameter of outer and
centre contact to provide nominal (50 Q) characteristic impedance to meet electrical performance
requirements.

NOTE 3 Thread 5/8-24 UNEF-2A (according to 1ISO 263).

NOTE 4 If sealing is required, dimension f (Figure 1) should be arranged so that with the gasket
chosen, adequate pressure is applied to the front face (dimensions w and x) of the socket connector
(Figure 3) to ensure adequate sealing.

NOTE 5 Radius only to ensure satisfactory sealing, but if chamfer is used, it should not encroach
into minimum material condition of the design using the radius.

NOTE 6 Centre contact design is optional. It should however, meet the gauging requirements
of 5.1.2 and relevant reflection factor requirements of Clause 3 using grade O connector in
accordance with Figure 7.

NOTE 7 Applies to length of thread and not undercut.
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5 Mechanical gauges and standard test connectors

5.1 Mechanical gauges
511 Connectors with pin centre contact

51.1.1 Gauge for outer contact of pin connector

See Figure 5.
28,534 mm max.
(0,336 in)
14,2 mm
A * (0,56in) ™
N !
I \\ 9,2 mm min. b —=
\ ‘ (0,362 in) i
\ | 7 |
N | AN // i // 6 mm
(0,25 in)
T é H /
o— ) —e- I 4
14,2 mm . IEC 2251/06
~~ (0,56in) IEC 2250/06
Figure 5a Figure 5b

Figure 5 — Gauge rings for outer contact of pin connector

5.1.1.2 Test sequence

For slotted outer contacts, a steel test ring (Figure 5a) with an inner diameter 5 of 8,027 mm
(0,316 in) maximum shall be placed over the outer electrical contact of the connector.

Insertion force: 113 N maximum.
This is a sizing operation.
After this a steel test ring (Figure 5b) with an inner diameter » of 8,23 mm (0,324 in) shall be

placed over the outer electrical contact. All contact fingers shall touch the diameter 5 in the
region of the tip ends.

The minimum withdrawal force shall be 2 N.
Recommended mass of the gauge: 200 g.

The gauge shall be retained in a vertical downward position.

5.1.2 Connectors with socket centre contact
5.1.21 Gauge and test pins for socket centre contact

See Figure 6.
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—
e oS
—

pl_

IEC 2252/06
The pins shall be made of steel.

Figure 6 — Gauge and test pins for socket centre contact
(for notes and dimensions, see Table 3)

Table 3 — Dimensions for test pins for socket centre contact

Pin No. 1 Pin No. 2
Reference mm inches mm inches
Min. Max. Min. Max. Min. Max. Min. Max.
pl - 5,33 - 0,210 - 5,33 - 0,210
pm 3,18 - 0,125 - 3,18 - 0,125 -
pp - 0,25 - 0,01 - 0,25 - 0,01
P 1,676 9% 0,066 0 "9%%02 1,600 *3 05 0,0630 3 4002
a 38°+ 2° 38°+ 10°
NOTE Test pin No. 2 shall have a 0,4 um (16 pin) finish on the cylindrical surface of length pm. It is recommended
that this pin has a mass of 56 g.

5.1.2.2 Test sequence

The test sequence consists of:

a) Gauging: Insert pin No. 1 once.

b) Insertion force: When inserting pin No. 1 once more: the insertion force shall be 9 N
maximum.

¢) Retaining: Insert pin No. 2 once: the retention force shall be 0,56 N minimum.

5.2 Standard test connectors — Grade 0
5.2.1 General

In order to carry out the reflection factor measurement according to 9.2.1 of IEC 61169-1, the
measuring equipment should be provided with standard test connectors.

NOTE The values for dimensions in millimeters derived from those in inches are not necessarily exact (according
to ISO 370) but they are to be considered as acceptable alternatives to the original values.
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5.2.2 Standard test connector with pin centre contact

0,013 mm
1 0.0005 in |A
[~ C ~end
N\
rd Z L L 1§
a b \S ’ N
} VAR ARy A4 / )
0,05 mm i
Oloozin |A N —1
aa
K_ Note 1

IEC 2253/06

Figure 7 — Standard test connector with pin centre contact
(for notes and dimensions, see Table 4)

0,05 mm
@ 0.002in |P D

0,1 mm
@ 0004in |A

IEC 2254/06

Figure 8 — Details of pin centre contact
(for notes and dimensions, see Table 4)
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Table 4 — Dimensions for standard test connector with pin centre contact

Full document details: IEC 61169-16 2006

mm inches
Reference Note
Min. Max. Min. Max.
a 6,99 7,01 0,275 1 0,276 1 2, diam.
b 7,98 8,04 0,314 0 0,316 diam.
d 3,04 nom. 0,120 nom. 2, diam.
e 5,28 5,36 0,208 0,211
P 1,638 1,664 0,064 5 0,065 5 diam.
q - 0,076 - 0,003 radius
aa 10 - 0,394 - 3
Dimensions not indicated in this table are to be found in Table 1.
NOTE 1 Mechanical and electrical reference plane.
Surface roughness 0,8 um (32 pin).
NOTE 2 Diameter of outer and centre contact chosen to achieve a ratio
a=2,3029
to provide characteristic impedance of 50,00 + 0,15 Q.
NOTE 3 Minimum distance to insulating bead.
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5.2.3 Standard test connector with socket centre contact

J_ 0,013 mm A
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— | af

IEC 2255/06

Figure 9 — Standard test connector with socket centre contact
(for notes and dimensions, see Table 5)
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Figure 10 — Details of socket centre contact
(for notes and dimensions, see Table 5)

Documents

Document Sharing Hub

Full document details: IEC 61169-16 2006


http://avadocuments2026.com/doc/iec-61169-16-2006
http://avadocuments2026.com/doc/iec-61169-16-2006

IEC 61169-16:2006 © IEC 2006 -17 -

Table 5 — Dimensions for standard test connector with socket centre contact

mm inches
Reference Note
Min. Max. Min. Max.
a 6,99 7,01 0,275 1 0,276 1 2, diam.
b 8,05 8,1 0,317 0,319 diam.
d 3,04 nom. 0,120 nom. 2, diam.
e 5,18 5,26 0,204 0,207
f 9,07 9,17 0,357 0,361
P 1,651 nom. 0,065 0 nom. 6, diam.
q 0,13 0,20 0,005 0,008 3
s 9,7 - 0,380 -
t 8,28 8,53 0,326 0,336 5
u 0 0,15 0 0,006
v 3,05 3,08 0,120 2 0,121 2 6, diam.
aa 4,47 - 0,176 — 4
ac 0,38 0,89 0,015 0,035
ae 1,80 1,91 0,071 0,075
af 0,38 0,64 0,015 0,025

Dimensions not indicated in this table are to be found in Table 2.

NOTE 1 Mechanical and electrical reference plane.

Surface roughness 0,8 um (32 pin).

NOTE 2 Diameter of outer and centre contact chosen to achieve a ratio

a=2,3029
d
to provide characteristic impedance of 50,00 + 0,15 Q.

NOTE 3 Chamfer.
NOTE 4 Minimum distance to insulating bead.
NOTE 5 Four slots 0,38 mm to 0,43 mm (0,015 in to 0,017 in) wide; 90° + 50°.

NOTE 6 Diameter v shall be within the indicated limits when pin gauge of datum diameter
1,651 mm (0,065 in) is inserted in slotted portion only.

6 Overall dimensions

Under consideration.

7 Quality assessment procedures

7.1 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. See Table 6.

7.2 Ratings and characteristics
7.21 General

The R.F. connectors defined in this specification are designed for use with a variety of coaxial
braided and semi-rigid cables and rigid lines.

The values indicated below are recommended for series N connectors and are given for the
guidance of the writer of detail specifications.
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Certain tests are listed without recommended values being given. These tests will not usually

be required. When these tests are required, appropriate values shall be entered in the DS at
the discretion of the specification writer.

7.2.2 Grade 2 — General purpose connectors

This grade is preferably used with 7 mm braided coaxial cable 60096 IEC 50-7, but varieties
are available for both larger and smaller cables and for semi-rigid cables. Connectors shall
not introduce a reflection factor greater than 0,13 at frequencies up to 11 GHz, or
approximately 80 % of the upper cutoff frequency of the cable, whichever is lower. The
reflection factor shall be not more than 0,03 at 1 GHz.

7.2.3 Grade 1 — High performance connectors

Grade 1 connectors are intended particularly for use with semi-rigid cables and rigid lines, but
may also be used with braided cables and microwave components. They will exhibit reflection
factors less than the reflection factor of grade 2 connectors of the same configuration
(pattern). The reflection factor and frequency range, which may be up to 18 GHz, shall be
agreed between purchaser and manufacturer. The best achievable limit for the reflection
factor is deemed to be defined by the equation ryax = 0,005 + 0,003 x f, where f is the
frequency in gigahertz.

7.2.4 Grade 0 — Standard test connector

This grade is preferably used with 7 mm rigid lines such as are recommended in the
IEC 60457 series. It may also be possible, on rigid lines and other test equipment, to
exchange connectors of this grade for connectors recommended in IEC 60457-2.

The maximum reflection factor of a connector at frequencies up to 18 GHz shall be not greater
then 0,0015 + 0,001 x f, where f, is the frequency in gigahertz.

7.2.5 Climatic categories (see IEC 60068-1)

Under consideration.

Table 6 — Ratings and characteristics

Remarks
Ratings and characteristics IEC 61169-1 Value including any deviations
Subclause
from standard test methods
Electrical
Nominal impedance 50 Q
Frequency range
— Grade 1 connectors Up to 18 GHz
— Grade 2 connectors Up to 11 GHz
Reflection factor 9.2.1
Grade 2 connectors
— straight styles <0,13
—right angle styles
— below 9 GHz <0,15
-9 GHz to 11 GHz <0,20
— component mounting styles -
— solder bucket and PCB mounting styles -
Grade 1 connectors
— straight and right-angle styles < 0,005 + 0,003 f
Centre contact resistance 9.2.3
— initial <1,5mQ
— after conditioning <2,5mQ
Outer conductor continuity 9.2.3
 initial <1mo __ Documents
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Remarks
Ratings and characteristics IEC 61169-1 Value including any deviations
Subclause
from standard test methods
— after conditioning <1,5mQ
Insulation resistance 9.2.5
— initial >5GQ
— after conditioning > 200 MQ
Proof voltage at sea level 2) %) 9.2.6
— cables 60096 IEC 50-7 2500V
— cables 60096 IEC 50-3 1000 V
Proof voltage at 4,4 kPa 2) 3) 9.2.6 4,4 kPa approximately equivalent
— cables 60096 IEC 50-7 450 V to 20 km
— cables 60096 IEC 50-3 180 V
Screening effectiveness 9.2.8 90 dB to 1 GHz 7 <3,2mQ
(straight cabled connectors only)
Discharge test (Corona) 9.2.9 > 500V Extinction voltage
—at 4,4 kPa
(cable 60096 IEC 50-7)
Mechanical
Centre contact captivation 9.3.5 Maximum displacement 0,25 mm
axial force 28 N each direction
— torque grade 1 connectors -
grade 1 connectors -
tEor:gigement and separation force and 9.3.6 Shall be achievable by hand in a
que I normal manner
— coupling nut friction
Coupling torque
— normal 0,7 Nm to 1,1 Nm
— proof 1,7 Nm
Gauge retention force 9.3.4
(resilient contacts)
_ centre 0.56 N Slotted contacts only
— outer 2N
Insertion force 9.3.4
— centre <9N Slotted contacts only
— outer <113 N
Mechanical tests on cable fixing 9.3.7
cable pulling, force minimum
— cables 60096 IEC 50-7 400 N
— cables 60096 IEC 50-4 300 N
— cables 60096 IEC 50-3 180 N
Effectiveness of clamping device against 9.3.10
torsion 0.5 Nm
— cables 60096 IEC 50-7 0’4 Nm
— cables 60096 IEC 50-4 0.3 Nm
— cables 60096 IEC 50-3 ’
Tensile strength of coupling mechanism 9.3.11 450 N
Bending moment 9.3.12 -
(and sharing force)
Vibration 9.3.3 100 m/s2 10 9n
(10 to 500) Hz
Bump 9.3.13 -
Shock 9.3.14 500 m/s? 50 g,
Y sin 11 ms
Environmental
Climatic category %) 55/155/21
Sealing — non-hermetic 9.4.51 1 cm3/h max.
(100 to 110) kPa
differential
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