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INTERNATIONAL ELECTROTECHNICAL COMMISSION

RADIO-FREQUENCY CONNECTORS -

Part 35: Sectional specification —
Radio frequency coaxial connectors of type 2,92

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cofmp

embers of its te it be or
other damage @ e and
ekpenses arising\ ou blicati e of i  thi L IEC

Publications.
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comjponeéents, of IEC technical committee 46: Cables, wires, waveguides, R.F. connectors,
and|microwave passive components and accessories.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
46F/98/PAS 46F/111/RVD

jgct of

ade

sive

Following publication of this PAS, which is a pre-standard publication, the technical committee

or subcommittee concerned may transform it into an International Standard.

This PAS shall remain valid for an initial maximum period of 3 years starting from

the

publication date. The validity may be extended for a single 3-year period, following which it

shall be revised to become another type of normative document, or shall be withdrawn.
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RADIO-FREQUENCY CONNECTORS -Part 35: Sectional specification-

Radio frequency coaxial connectors of type 2,92

1 Scope

This PAS is a sectional specification providing information and rules for preparation of detail
specification of 2,92 series R.F coaxial connectors together with the pro forma blank detail

specification.

2,99 series coaxial connectors with characteristic impedance 50 Q , 2,92/m
of opter conductor and screw coupling, are used for millimeter wave application
with|RF cables or microstrips. The operating frequency limit is up to 40

It al]so prescribes mating face dimensions for high perfor
dime¢nsional detail of standard test connectors - grade O,

selected from IEC 61169-1 applicable to all detail specifigati
coaxial connectors.

Thig specification indicates recommended performarice
writing a detail specification and it covers tes
assg¢ssment levels M and H.

2 [Normative references

The|following referenced documenr
For dated references, only
of the referenced docuent\{i

IEC 61169-1:1% ‘
reqyirements an e
Amgndment 1(199
Amdndment 2

3 [Mati

3.1 | Dimension Migh performance connectors — Grade1

3.1.1 Connector with pin-centre contact

eter
ting

ent.
jtion

eral

Inch dimensions are original dimensions.

All undimensioned pictorial configurations are for reference purpose only.

1) There exists a consolidated edition 1.2 (1998) that comprises IEC 61169-1, its Amendment 1 and its

Amendment 2.
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See detail A

- A Note 1
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Note 3
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DetaitA
d(Note 2) \Note 4

e

NOTE For dimensions and notes, see Table 1.

Figure 1 — Connector with pin-centre c

Table 1 — Dimensions of connector with

- mm (1o s e

Min.

Max(\ .
a 6,48 73\\ 0\2—35 0,256
QDN &E (o \Ooess

b 4,521 N )\'@\2\ 0286 0,180 8

¢ 2.90 2,95 \ 0.114 0,116
d N\ =~ Qﬁ — 0,135
N el 232 0.150 0.170

[ \&\51 \ 107 0,020 0,040

f ,
é § @,91\\ \_p/935 0,036 0 0,036 8
h (\ 1,}){/\ 1,12 0,040 0,044

(\ }\@ ) 0,13 0,000 0,005

/\<\ \ 50 0,300 0,010 0 0,011 8

\ / \ \,5€° 64° 56° 64°

NOTE 3 Diameter must be chosen to obtain a normal impedance of 50 Q.

NOTE 4 Hexagon, width across two sides is 7,85 mm ~8,00 mm (0,309 in ~ 0,315 in),

lanath - aof tha nlana 1o 2 49 morm (O 498 10\ main
reRgt-o—me-praheis5—o+ \nd HH—HR-

...... IRE
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3.1.2 Connector with socket-centre contact

NOT

Note 1
See detail A g
f
!
I 2\ N
< ° h 2
\ N z 2
[%)
ol @ © % N E—
— = - Q| B —
E‘:) —
| X
| =
X
Detail A
L
e Note 3

F For dimensions and notes, see Table 2.

Figure 2 — Connector with socket-cen

NN

2565 —

sign of centre contact is optional, but must meet electrical and mechanical
performance requirements. when mating with @ 0,914 mm ~ @ 0,935 mm (& 0,0360
in ~ @ 0,0368 in) gauge pin.
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3.2 Gauges

3.2.1 Gauge pins for socket-centre contact

50° £10°
W Blend radius
©0.2mm max R0.4mm max
(0.008in) (0.016in)

o

Figure 3 — Gauge pins for socket-cen

Table 3 - Dimensions fg @é‘or oc@t-

Gauge A
im material for measurement of retentio

% force
Maximum material<or sizing purpo Mass of gauge: 28 g + 1 g

ot mm I (\ mm in
Min. Max. | > Miq. Max> Min. Max. Min. Max.
a 0,935 /0448 | 10368 | \g,0370 0,909 0,914 0,0358 | 0,036

b 0,76 &k 0 OM 0,044 9 1,27 1,90 0,050 0 0,074

NOTE For dimensions and notes, see Table 3.

CcOoN

ntre contact

Gauge B

=
QO
@
o
@
(0]
2
©
2
w
o0
X
O
g
)
m
O
~
T
3
>
=
2
3
Q
X,
3
c
3

3.2.2

The| gauge Ays inserted into the socket-centre contact three times with a minimum
depth of 0;76 mm (07029 9 in). This is a sizing operation and should only be carried out when
the socket-centre contact is removed from the connector.

After this, the gauge B shall be inserted into socket-centre contact .The contact shall retain
the mass of the gauge in a vertical downward position. This test also shall be carried out on
connector when the socket-centre contact is not removed.
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3.3 Dimensions — Standard test connectors — Grade 0

3.3.1 Connector with pin-centre contact

0.013mm
A|B
L 0.0005in

T

Note 1

©20.025mm
£ 0.0010in © 20.025mm A

"
y, 20.0010in
) @0.013n.1m B Note 1
{ 20.0005in _‘ L
2\

Yl
= | N
\1__\\ @E—- 3

/
f h \ / Detail A
d(Note 2) \Note 3

See detail A

Note 4

X

IZE]
1/4-36UNS-2B
2b

adc

L
| /1

NOTE For dimensions and notes, see Table 4.

Figure 4 — Con

M A .

. Min Max_ % Min. Max.
] \3\48 (\ 873/ 0,255 0 256

Ref

a
N @52\1\ 4}92 0,178 0,180
o

2\,9Q \ 2,93 0,114 5 0,115 3

A\ \/\ 3,43 — 0,135

Ne N\ s 4,32 0,150 0,170
O\ 05} 1,02 0,020 0,040

\ ‘Q\\ \ 0\,614 0,935 0,036 0 0,036 8
Q\h\ ) 102 1,12 0,040 0,044
J

X 0,00 0,075 0,000 0,005
k 0,250 0,300 0,0100 0,011 8
/ 56° 64° 56° 64°

NOTE 1 Mechanical and electrical reference plane, surface roughness:
Ra = 0,8 um (32 pin) maximum.

NOTE 2 Nut fully forward.

NOTE 3 Hexagon, width across two sides is 7,85 mm ~8,00 mm (0,309 in ~
0,315 in), length of the plane is 3,18 mm (0,125 in) min.

NOTE 4 Diameter must be chosen to obtain a normal impedance of
50 Q +0,5Q.
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3.3.2 Connector with socket-centre contact

0.013mm
A|B
1L 0.0005in
Note 1
See detail A | 502 ©@0.025mm A
9 ©|20-025mm | o 2 0.0010in
; £0.0010in
©00.013m.m B
[V ~ — oo 2 0.0005in
I ol
X < HE ;
\ 3 1=
olQ|® —
— \ e - NN AS) é | %_ —
3 T N
% 1 ®
X A _
\ Detail A
d
. Note 3
e

NOTE For dimensions and notes, see Table 5.

Ref.
a [\ 0,208 0,215
NN 0,181 0,183
\/ 0,114 5 0,115 3
RS 0,075 0,077
Q \ 0,000 0,005
OO\ A 0,020 0,040
NI 0,218 —
< \h\ 0,104 —

NOTE1 Mechanical and electrical reference plane, surface roughness: Ra = 0,8 um
(82/pin) maxmum.

NOTE 2 Diameter must be chosen to obtain a normal impedance of 50 Q + 0,5 Q.

NOTE 2 ImY
N 1=

d - Chamfar Aot t h allaowad
HeH e Rott6

TOW-eE- DEe—aTToOWea-

NOTE 4 Design of centre contact is optional, but should meet electrical and
mechanical performance requirements, when mating with @ 0,914 mm ~ & 0,935 mm
(90,0360 in ~ & 0,0368 in) gauge pin.

4 Quality assessment procedures

4.1 General

The following subclauses provide recommended rating, performance and test conditions to be
considered when writing a detail specification. They also provide an appropriate schedule of
tests with minimum levels of conformance inspection sampling, together with the pro forma
blank detail specification (BDS) and instructions for the preparation of a detail specification.
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4.2 Rating and characteristics (see Clause 6 of IEC 61169-1)

The values indicated below are recommended for 2,92 series RF connectors and are given for
the writer of the detail specification. They are applicable for the condition when the

connectors are fully mated.

Certain tests are listed without any recommended values being given. These tests will usually
not be required. When these tests are required, appropriate values shall be entered in the
detail specification at the discretion of the specification writer.

Table 6 — Rating and characteristics

Rating and characteristics

Test method
IEC 61169-1
subclause

Value

rom

marks incIuEing
N £
thod

Electrical

Nominal impedance

Fregyiency range
Gragde 1 connectors

Refldction factor "

Gerleral connectors

- strgight styles

- initigl

- initigl

- initigl

18 GHz ~26,5 GHz
>,063 1 max
26,5 GHz ~40 GHz

Or upper frequercy
limit of cable

0,125 9 max
- right-angle styles See DS
- conjponent mount' See DS
- solder bucket and PGB p See DS
Centfe contact resistarioe

<3,0 mQ
- aftgr conditioR <4,0 mQ
Oute[ congd 9.2.3

<2,0mQ
- aftgr conditioping <3,0 mQ
Insulgtion resistance 9.2.5

25000 MQ
- afteredénditoning =-208-MO
Proof voltage at sea-level 3% 9.2.6
- uncabled styles 750 V
- semi-rigid 0,118 in diameter 750 V
- semi-rigid and semi-flexible 0,086 in diameter 750 V
- semi-rigid and semi-flexible 0,047 in diameter 500V
Proof voltage at 4,4 kPa 3% 9.2.6
- uncabled styles 150 V 4,4 kPa approximately
- semi-rigid 0,118 in diameter 150 V equivalent to 20 km
- semi-rigid and semi-flexible 0,086 in diameter 150V
- semi-rigid and semi-flexible 0,047 in diameter 100 V
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Test method

Remarks inclu

ding

Rating and characteristics IEC 61169-1 Values any deviations from
subclause standard test method
Environmental test voltage at sea level ¥ 9.2.6
- uncabled styles 250V
- semi-rigid 0,118 in diameter 250 V
- semi-rigid and semi-flexible 0,086 in diameter 250 V
- semi-rigid and semi-flexible 0,047 in diameter 175V
Environmental-test-voltage-at-4-4 kRals) 9-2-6 44 KPa approxXimately
- uncpbled styles 65V uivalent to 20 km
- senji-rigid 0,118 in diameter 65V
- senpi-rigid and semi-flexible 0,086 in diameter 65V
- senpi-rigid and semi-flexible 0,047 in diameter 45V
Scregning effectiveness (straight cables only)” 9.2.8 =100 at
Dischyarge test (corona effect) 9.2.9 Sfébi \ Extinction voltage
MecHanical \ /
Gaude retention force (resilient contacts) w
- cenfre 0,28 N
Centfe contact captivation
- axigl force N Maximum displa¢gement
0,076 mm in each
direction
- torque 0,01 Nem max
Engalgement and separatio Can be carried ot by
- coupling nut friction < 0,23 N*m hand
Coupling moment Q
- normally moment 0,8~1,1TN-m
- moment resistance 1,69N-m
Techpical tests on_cab in
- cabje rotation 9.3.7.2 See DS
- cablje p 9.3.8 See DS
- cabje bendin 9.3.9 See DS
- cabje torsion 9.3.10 See DS
Tens|le strength of couplihg mechanism 9.3.11 = 100 N
Bending’moment 9.3.12 na®
Vibratiomn 9373 +50-Tts> 505
10~2 000 Hz
Shock 9.3.14 500 m/s? 50 g,
1/2 sine wave
11 ms
Environmental
Climatic category 9.4.2 55/125/21
Sealing non-hermetic 9.4.51 <100 kPascm®/h 100 kPa to 110 kPa
differential
Hermetic 9.4.5.2 <10 Pascm®/s 100 kPa to 110 kPa

differential
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Test method Remarks including
Rating and characteristics IEC 61169-1 Values any deviations from
subclause standard test method
Salt mist 9.4.6 48 h spray
Endurance
Mechanical endurance 9.5 500 operations
High temperature endurance 5 9.6 1000 hat125°C

1) These values apply to basic connector. In practice, these may be influenced by the cable used and reference
S : : . e

2) Vflues for a single pair of connectors.

3)

pbltages are r.m.s. values of a.c. at 40 Hz to 65 Hz, unless otherwise specified.

4)

(@)

ome cables usable with these connectors have ratings lower than the values

5) hould

upper

o M
O
=
(]
(]
3
o
]
(o]
]
3
3
[
(]
—_
o
=
o
—_
>
(0]
c
o
©
(]
=
—_
[¢]
3
©
[¢]
=
V]
—
c
=
(0]
3
=
&
=
(]
]
—_
=
(o]
—_
[¢]
(o
o
<
—_
>
(0]
(<]

e made to the relevant cable specification. When semi-rigid and se
gmperature is limited to 115 °C maximum.

—

=)

6) nh - not applicable.

7) When interfaces are fully mated. m
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4.3 Test schedule and inspection requirements
4.3.1 Acceptance tests
Table 7 — Acceptance tests
Test Assessment level M (higher) Assessment level H (lower)
method
Test Test
IEC 61169-1 es IL | AQL% | Period es IL AQL % | Period
cuhelaliceo required required
Group A1 9.1.2 a I 1,0 = 1,5
a
Visual exgmination
Group B1 9.1.3.1 a S-4 0,40 a S-K \
Outline dinension Lot <\ Lot
Mechanicgl 9.1.3.3 a Il 1,0 S-3 1,5
compatibility N
Engagemfntand | 9.3.6 a S-4 0,40 b < N s- 15 By
separatio /‘K
Gauge refention 9.3.4 ia 1 1,0 \\/ S-3 1,
(resilient ¢gontacts)
7\

Sealing Lot () Lot

-h ti

non-nemetic 9.4.5.1 ia 65 s-3 1,0
hermetif 9.4.5.2 ia Il 0,01 1l 0,025

Voltage pfoof 9.2.6 a S§4 N40 a I 4,0
Solderability (d) 9.3.2.1.1 /\'@ /'\QX\ 0, ia S-3 4,0
Insulation 9.2.5 aN | s2 0,40 a s-3 4,0
resistance {\
For the syymbols, abbrev{aﬁ&ss akr‘?j proc%k&Wf Table 8.
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There are no group C tests for levels H and M.
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Table 8 — Periodic tests

Assessment level M (higher)

Assessment level H (lower)

Test
method Permitted Permitted
IEC61169-1 Test Number of | failures Pariad Test Number of | failures Period
subclause | required | specimens per required | specimens per
group” /T group®

Group D1 (d)
Solderalility 9.3.2.1.1 ia ia Q
- connecfor
assemblies (\
Resistangce to | 9.3.2.1.2 ia ia
soldering
heat
Mechanigal
tests on
cable fixijng G
-cable 9.3.7.2 ia ia
rotation 6 < year: \j/ 3 1 3 years
(nutationy) N
-cable pdlling | 9.3.8 ia ia
- cable
bending 9.3.9 i \(\ ia
- cable \\)
torsion 9.3.10 ia
Bending 9.3.12 a a
moment
Strength|of 9.3.11 } ia
coupling
mechanigm
Group DF (d) >
Contact \ a
resistande <k \
Outer AN
conductqr
and screen
continuit 923
Centre
conductdr
continuity 6 1 3years 3 T 3 years
Bump 9.3.13 na na
Vibration 9.3.3 a a
Shock 9.3.14 a a
Damp heat, 9.4.3 a a
steady state
Salt mist 9.4.6 a a
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Assessment level M (higher) Assessment level H (lower)
Test
method Permitted Permitted
Test Number of failures Test Number of failures
IEC61169-1 _ umt Period _ umt r Period
subclause | required | specimens per required | specimens per
group” group”
Group D3
Dimensions 9.1.3.2 a 12 1 3 years a 12 1 3 years
piece part
and materials
Group D4ty
Mechanigal 9.5 a a
endurange
High 9.6 a 6 1 3 years a 3 Q 3 years

temperafure

endurange (\

Sulphur 9.4.8 na 4 a
dioxide \
Group Db (d) \>
Reflection 9.2.1 a a
factor /\
Screening 9.2.8 a 6 3 yeals Ua 3 1 3 years
effectivehess
N

Water 9.2.7 ia ia
Immersign (\
Group Db (d) \(\ \) >
Contact 9.3.5 ia \\) ia
captivatipn [\
Discharge 9.2.9 a a
test (corpna
effect) 1 3 years 3 1 3 years
Rapid chinge | 9.4.4 a a
of tempdrature
amel o NN D :

q i AN
Group D (d)N \ \>
Resistangce to | 9. a 3 na 3
solventsland 1 1 3 years 1 1 3 years
contamina-
ting fluidp

1) For dualffication approval a total of 2 failures only permitted for level H and 1 failure only permitted for levgl M from
groups D1 toD7.

2) One set of piece parts each style and variant unless using common piece parts.

3) Group D7 -number of pairs for each solvent.
ABBREVIATIONS:

a - applicable.

na - not applicable.

ia - test required (if technically applicable).

(d) - destructive test - specimens shall not be returned to stock.
IL- inspection level.

AQL - acceptable quality level.
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4.4 Procedures
4.4.1 Quality conformance inspection

This shall consist of test group A1 and B1 on a lot-by-lot basis and test group D1 to D7 on a
periodic basis.

4.4.2 Qualification approval and its maintenance

This still consists of three consecutive lots passing test groups A1 and B1 followed by
selection of specimens from the lots as appropriate. These specimens shall successfully pass

the gpecifiedperiodic D tests.
5 |Instructions for preparation of detail specifications
5.1 | General
Det ving
pag As
suc
a) ring
b)
b be
the
foll
5.1 | Identification of tk
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e cable types (or sizes) applicable to each variant;

e alternative plated or protective finishes;
e details of alternative mounting flanges having either tapped or plain mounting holes;
e details of alternative solder spills or solder buckets including, when applicable, those
for use with microwave integrated circuit (MIC) components.
5.2 Performance

(9) Performance data listing the most important characteristics of the connector taking into
account the recommended values in 4.2 of this specification. Deviations from the minimum
requirements shall be clearly indicated. Non-applicable parameters shall be marked ‘na’.
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5.3 Marking, ordering information and related matters

(10) Insert marking and ordering information as appropriate, together with details of related
documents and any invoked structural similarity.

5.4 Selection of tests, test conditions and severities

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

When using the 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 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
standard test methods and test conditions, including any relevant deviationsgiven in the
test schedule of the sectional specification.

S
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5.5

The following pages contain the complete BDS pro-forma.

PAS 61169-35 © IEC:2009(E)

Blank detail specification pro-forma for type 2,92 connector

(1) Page 1 of 10
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ECTIONAL SPECIFICATION IEC 61169-35
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() Detail specification for
Radio frequency coaxial connector of assessed quality
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\an and mounting details

(8) Variants
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Information about manufacturers who have components qualified to this detail specification is available through IECQ

certificatesystem.

on-line
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