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INTERNATIONAL ELECTROTECHNICAL COMMISSION

CONNECTORS FOR ELECTRONIC EQUIPMENT —

Part 4-115: Printed board connectors —
Detail specification for a single-part hybrid connector, with a section
of high-speed differential pair connections, and a section of low-speed,

IEC

power and ground connections between printed boards and backplanes;
in accordance with IEC 60917

FOREWORD

The text of this PAS is based on the

following document: publ(catign by the
/@
Draft PAS \ \ Qe\port ov)voting
48B/1004/PAS /X \ 48B/1055/RVD

ublic.

tee 48:

ate the

The Int pliance

with thi

a) an bxternal
term

b) an € htacting
devi

C) an € htacting
devi

The IEQ takes no-position

conicerning the evidence, validity and scope of this patent right.

The holder, of this patent right has assured the IEC that he is willing to negotiate licences under reasongble and

non-disgriminatory terms and conditions with applicants throughout the wold. In this respect, the statemer
holder otk i i j pith-the —Information-mav-k ; -

Tyco Electronics Corporation,
PO Box 3608

Harrisburg, PA 17105-3608
USA

t of the

Attention is drawn to the possibility that some of the elements of this PAS may be the subject of patent rights
other than those identified above. IEC shall not be held responsible for identifying any or all such patent rights.

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all national
electrotechnical committees (IEC National Committees). The object of the IEC is to promote international co-operation on
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2)

3)

4)

5)

all questions concerning standardization in the electrical and electronic fields. To this end and in addition to other activities,
the IEC publishes International Standards. 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. The IEC collaborates closely with
the International Organization for Standardization (ISO) in accordance with conditions determined by agreement between
the two organizations.

The formal decisions or agreements of the 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
National Committees.

The documents produced have the form of recommendations for international use and are published in the form of
standards, technical specifications, technical reports or guides and they are accepted by the National Committees in that
sense.

In orlder to promote international unification, IEC National Committees undertake to apply IEC InternationalStandards
trangparently to the maximum extent possible in their national and regional standards. Any divergence between|the IEC
Stanflard and the corresponding national or regional standard shall be clearly indicated in the }a .

The JEC provides no marking procedure to indicate its approval and cannot be rendered
declgred to be in conformity with one of its standards.

blelfor“any equipment

&
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CONNECTORS FOR ELECTRONIC EQUIPMENT —

Part 4-115: Printed board connectors —
Detail specification for a single-part hybrid connector, with a section

of high-speed differential pair connections, and a section of low-speed,

power and ground connections between printed boards and backplanes,
in accordance with IEC 60917

PAS 61076-4-115 — Backplane connector for InfiniBand(egui\pment

International Electrotechnical Commission
IEC SC 48B — Connectors

AN

SENERIC SPECIFICATION IEC 61076-1, Issue 1 1995

Ele¢tronic components of assessed quality in accordance with: d aﬁs@caﬁon:
01,

>

7

/
—

N

/\ 6@ -4~ sue 1 1996
i

for high-speed on a 3 mm gfid
section with power and

N.~| Hybrid connector having one section

pitch.

The fixed connectors are 50 mm high,
pressed-in or surface mount soldered
onto the backplane.

paddle-guard.

containing 2 rows of 12 contact pairs fo
differential pair transmission on a 3 mm
and one section with 1 row of 18 contacts for
low-speed and power connections on a

pitch

P mm

The plug-in card interface is protected by a

Performance levels (PL): 1

N

RN

Information on the availability of components qualified to this detail specification is given in the qualified product list.
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1. General data

1.1. Recommended method of mounting

Three methods of mounting to the backplane may be adopted.

a. Press-in/compression connections
The fixed connector is pressed-in onto the backplane, using 18 press-in low-speed connections and four
press-in pins.
The high-speed contacts to the backplane are using compression connections.

18 press-in connections\

48 compression
connections

N

Apress-in
retention pins

-in / compression method of mounting

The plyg-in“card
has an pxtension in the form of a paddle, with contact pads for compression connections.

Th N ALl baoll kb 4 tadl el Al hiak. L ol i A IN| A +
e pa uic orialn v PJTULTLITU Uy A pauuicgudry, wincliminay T Timuurmcu mr a 1Crimuvavic Ul Joetimmaricrit vv y.
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1.1.1. Number of contacts and contact cavities

Table 1 - Number of contacts for fixed connector

Styles Number of I/O channels Differential pairs Low-speed contacts
A 4x 1/O channels 4+4 18
C 12x 1/O channels 12+12 18

Table 2 - Number of cavities for paddle guard

Styles Cavities for differential pair entries

Cavities for low-speed entries

12 +12 18

12.R

High-speed section

Coni
Creg
Ratd

pression connections
bpage and clearance

d voltage

Current rating

Insu
Diffe
Low
Con
Creg
Ratg

Current rating

Insu

Prin

Bac

ation resistance
rential impedance
-speed section
pression connections

bpage and clearance

d voltage :

ation resistanc

ed boar

plane

Atings and characteristics

within same pair 100 V r.m.s.
pair to ground 100 V r.m.s.

44 mm to 2,64 mm
kness range for a given paddle-guard
=+ 10 % of nominal thickness

1,6 mm min.

plated-through press-in hole for low-speed connections
=0 0,6 mm = 0,05 mm

press-in hole diameter for fixed connector retention pins

= U 1 mm +0,09/-0,06 mm
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1.3. Normative references

The following normative documents contain provisions, which, through reference in this text, constitute provisions of this
part of IEC 61076. At the time of publication, the editions indicated were valid. All normative documents are subject to
revision, and users of this standard are encouraged to investigate the possibility of applying the most recent editions of
the normative documents indicated below. Members of IEC and ISO maintain registers of currently valid International

Standards.
IEC 60068-1: 1988

IEC 60352-5: 1995

Environmental testing
Part 1: General and guidance

Solderless connections
Part 5: Salderless Ir\rc:'u::_in connections —

FC 60512-1: 1994

FC 60512-2: 1985

FC 60512-3: 1976
FC 60512-4: 1976
FC 60512-5: 1992

FC 60512-6: 1984
FC 60512-7: 1993
FC 60512-8: 1993
FC 60512-9: 1992
FC 60512-20-1: 2000

FC 60512-23-4: 2000

FC 60512-25-1: 2000

FC 60512-25-2:

FA—F—
0O 0
[e2 N o)}
o O
o o
==
NN
N
[y

g‘:"‘
Q &
N
o
(@)
|

o
@)
(o2}
o
©
[y
™
n

o,
(@)
[o)]
[e=S
o
~
@
[N
=,

FC 61076-4: 1995
FC61076-4-001: 1996

General requirements, test methods and practical guidance

Electromechanical components for electronic equipment — Basi ting procedures jand
measuring methods

Part 1: General

Part 2: General examination, electrical continuity and co S, insulgtion

tests and voltage stress tests
Part 3: Current-carrying capacity tests
Part 4: Dynamic stress tests

Part 5: Impact tests (free components), stati
and overload tests

tests on contacts and terminatjons

equipment practice
Section 2: Detail specification — Dimensions for subracks

onnectors with assessed quality for use in d.c. low frequency analogue and digital high-
gpeed data applications
Part 1: Generic specification

Part 4: Sectional specification — Printed board connectors
Section 001: Blank detail specification

ISO 1302: 1995

Technical drawings — Method of indicating surface texture
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1.4. Marking

The marking of the connector and the package shall be in accordance with 2.6 of IEC 61076-4.

1.5. IEC type designation

IEC 61076-4-115 -l LINN|[NNJ]-|JL|L]|]-]N|N

I I I | (I

| | | | | | | 1 Performance level

| | | — |
Styles | [ | [ | | Contact finish
4x]1/0 channels A [ | [ | 1
12k I/O channels C | | [ | 2
pafddle-guard InfiniBand I [ | [ |

| I |
Nymber of high-speed | | | | tylelof termination
coptacts | | (I Jowsspeed
4 1 4 differential pairs 16 | | | P n\ct'ron\)
12|+ 12 differential pairs 48 | [ nt soldered
I

Style of termination
high-speed

s
(b

Nymber of low-speed
coptacts | |

18|contacts

mp\réssieﬁ mount

<\<§>\\ resssin connection
s

{\ /™ NQ \Sgr ace mount soldered

See les and variants.

The ith 2:50f IEC 61076-4.

Exa

A st @ i Yssion mounted, with 2 x 12 differential pairs and 18 low-spg¢ed
cont . i farmartce level 1, is designated as follows:

C 61076-4-115-C4818-CP - 11
Exal

A st
performance level1,

apertures for 2 x 12 differential pairs and 18 low-speed contacts, meeting
designated as follows:

IEC 61076-4-115 - 14818 - CP - 11

1.6. Ordering information

For ordering connectors according to this detail specification, the IEC type designation described in 1.5 shall
be used.
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2. Technical data

2.1. Definitions
For the purpose of this section the following definitions apply:

2.1.1. Mechanical features

paddle-guard — Protective plastic glove that covers the milled edges of the board paddle at the plug-in unit. It
is a robust and accurate interface to the fixed connector; it aligns the contact beams to the pads and activates
the mating movement of the high-speed section during insertion and withdrawal of the plug-in unit.

2.1.2. Contacts and terminations

contact range - The range from minimum to maximum distance between the refe
and [free boards, within which the specified contact resistance is met.

planes of the fixed

contact beam — Part of the contact that makes the contact to the pad on thé
and |shaped like the back of a spoon.

sually[plated

compression connection — Solderless connection between a contact b 30| ! board,
accamplished through a specific pressure in the contact area, ge e force
and ja spherical shape of the beam.

dual compression connection — Connection between a by
the Ipoard.

\d on

2.1.3. Engagement sequence

contact level - set of contacts which engage/Separa
engaging sequence into account.

the

engpging sequence - given ord
whidh assures that all contacts
level.

levels,
Xt
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2.2. Survey of styles and variants

2.2.1. Styles of connectors

Table 3 — Survey of fixed connectors

Style Colour I/0 Channels Length
A Peddle grey 4x 50 mm
C Blue 12x 50 mm

Table 4 — Survey of paddle-guards

Style Engagement sequence low-speed

I InfiniBand configuration (see 3.7.2) /\(

a\

2.2.2. Btyles of termination

Termination to the backplane
Table 5 — Survey of terminaticy@@ﬂ\e ckplange

Method of mounting | Section Style of te(m@ \/ Dimensions

Rress-in /_ High-speed Dual mp essw{n qéo ne‘\ciﬁn -

qompression Low-speed |n c ne , 0 0,6 £ 0,05 mm

MCC tQ
Rress-in only High-speed rc s eration Under
consideration
AN \J
Lo -s&e&d ess-in nection, 0 0,6 £+ 0,05 mm
I (O [*aceording to IEC 60352 - 5
Surface mountQ High—%péaq \Qr@er consideration -
goldered /\ Under consideration -

Termination to

All bfifurcated 3 ual compression connection to the contact pads at the plug-in caid.

2.2.3. Yariant
Thigkness of the pl

Table 6 — Survey of paddle-guard variants

Variant | Thickness of plug-in card Tolerance range on thickness
2 2mm 1,8 mm—-2,2mm
3 2,4 mm 2,16 mm — 2,64 mm
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2.3. Information on application

2.3.1. Description of the connector
The connector is basically a one-part fixed connector, mounted on the backplane.
On the plug-in card however, a paddle-guard shall be applied.

Only the outer features and characteristics of the paddle-guard that determine the interface to the fixed
connector are a normative part of this specification.

The footprint and the plating of the contact pads on the plug-in card are equally important for the functionality
of theinteriace and also a normative part of this specitication.

N
Detdils about the shape of the plug-in card paddle and the features needed for paddle-guard ass@ly
howpver are shown for guidance and as an example for information only. ({)q/

The contact pairs are mounted in an electrically conductive shell. The insertion of the plug-|n unit
pushe tﬁg hell towards the paddle-guard. With this movement the bifurcated contact beams enter th¢
apeit in the paddle-guard and make a dual wiping compression contact to the pads on the component
side of the piug-in card.

Withdrawal of the plug-in unit pulls the shell back from the paddle-guard and makes all contact pairs lift off
and leave the apertures of the paddle-guard.

Cams on the paddle-guard and on the shell drive the movement of the shell.
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speed section

The low speed contacts operate similarly to card-edge connections. However, instead of opening the contact
beams with the edge of the plug-in card, the smooth edge of the paddle-guards lifts the bifurcated contact
beams over the edge to let them sink into the apertures and make a dual wiping compression connection to
the pads on the solder side of the plug-in card.

The staged length of the apertures controls the engaging sequence of the low-speed connections (see 2.3.3).

Plug

-in card thickness

The fixed connector is capable of matlng with a range of plug in card thlcknesses

diffe

depth of the apertures for the low-speed connections varies according to the chose

2.3.2. Contact designation

Contagt designation on the backplane

a.P

ence in thickness must be made up by the erX|b|I|ty of the Iow speed contacts
Thelouter dimensions of the paddle-guard remain the same for the whole range of card thicknesses, o

chthickhess.

ess-in/compression mounted fixed connector

Datum plane

Compone ide

0 O 0 0 O

connector housing

ion, the

nly the

Figure 3 — Designation of contacts on backplane for press-infcompression mounting

b. Press-in mounted fixed connector
Under consideration

c. Surface mount soldered fixed connector
Under consideration
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Contact designation on plug-in card

a. Component side of the plug-in card

— 15—

b. Splder side of the plug-in card

bx01 ax01
—s301

 — | —
sh02—== = = —

—  — |  — |
 — |  — | —

=55 mun—
— —c  — —
 —  — | —

—  — |  — |
 — |  — | —

—]  — |  — |
 —  m— —

—  —  —
 —  — |  —]

—  — |  m— |
— —  —

— — —

 — | — :’<
 — |  — |
shll—=—/> = = .
] ——

Figure 4 — Desig

z18

W=

)

—
—
—

i

Figure 5 — Designation of Comtacts O SOtuer Siae
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2.3.3. Arrangement of contact levels

In the high-speed section all connections operate simultaneously.
Connections are made no earlier than 2,3 mm before full insertion; reliable connection is achieved no later
than 1,7 mm before full insertion.

In the low-speed sections the connections may operate in four different levels, staged by 1,5 mm minimum.

Potq ‘aKe (9 account when assigning contact pogitions
to th

2.3.4. Polarisation and keyi

Thelshape of the card.slot(in the fi € il prevent all wrong engagement.
No Keying features @

2.3.5. Mounting on bac

Threg i ' ) ; e backplane may be adopted.

a.P

Thelhi s\ ackplane are made by bifurcated compression contacts. During the
lifeti inte i e press-in attachment to the backplane shall support a reliable pressure on
thes

throyigh holes, @ : d by the 18 low-speed press-in terminations on the other side.

Aftef pr
usinpg

A\ _
b. Press-in connections only
Under consideration

isional placement on the backplane multiple fixed connectors may be pressed-in simultaneoysly
rock press-in tool.

c. Surface mount soldered connections
Under consideration

2.3.6. Mounting on the plug-in card

The paddle-guard shall be rigidly fixed to the plug-in card paddle, in a way that the gap between the surface of
the board and the slot in the paddle-guard does not exceed 0,1 mm on the component side (datum C).
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3. Dimensional Information

3.1. General

Original dimensions are in millimetres and all dimensions on the drawings and tables are in millimetres.
All drawings are shown in first angle projection.

The shape of the parts may deviate from the one given in the drawings, as long as the specified dimensions
are not affected and the intended functionality is provided.

Dimensions not specified may be chosen according to required characteristics and intended use

3.2. Isometric view and common features

/

g
€
Q
x
[a\]
{ I
| N
> A x
‘; . % \
W L /0&0‘ )
‘ o)
i \ Ref
— - o e

/\ depth
Reference

plane L Reference
width plane
height

Note — For guidance the reference planes are shown in accordance with IEC 60917-2-2.

Figure 7 — Co-ordination dimensions
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3.2.1. Common features
Table 7 — Co-ordination dimensions and common features

Dimension Feature description
H 50 mm Maximum overall height of the fixed connector
D 30 mm Maximum overall depth of the fixed connector
Dref. 0 Depth co-ordination dimension: tip of paddle-guard stops at backplane
Drange Oto1,5mm Contact range
w 20 mm Overall width of fixed connector

3.2.2. Height dimensions

2 X 25 min.
n, x 25

My X 25

Envelope of plug-in unit
(when no connector in this position)

Note — For guidance the reference planes are shown in accordance with IEC 60917-2-2.

Figure 8 — Height dimensions and mounting pitch
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3.2.3. Width dimensions

Backplane

1,44
to

2,64 x

</\g\_ ugNn

8,6 max. 11,6 max.

5) /
4

Note — For guidance the reference planes are wn imaceQrdance with IEC 60917-2-2.

Figure 9 — Width d@io

ounting pitch

3.2.4. Depth dimensions

9,

Dref=0

AN
% % \Backplane

Plug-in 20 max.
card 30,2 max. A~
Datum plane depth
p p [B]

Note — For guidance the reference planes are shown in accordance with IEC 60917-2-2.

Figure 10 — Depth dimensions
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3.3. Mating information

3.3.1. Engaging direction

Contact range

In the equipment practice the reference plane depth is the front face of the backplane.
On the plug-in unit it is the tip of the paddle-guard.

On full insertion the tip of the paddle-guard comes to a physical stop on the backplane.

The specified contact resistance is guaranteed in a range of 0 to 1,5 mm. This means that the sum of
deviations gi\/pn hy pnfpnrial bow of the harkplr—mp ('rn the rpar) and inrnmplprp or tilted insertion of the
unit hall not exceed 1,5 mm.

plug-in

(& /X/ >

%

/ / 1,5 max.

O
Y

Figure 11 — Contact range in relation to bow and insertion depth
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3.3.2. Perpendicular to engaging direction

The design of the lead-in slot and the shape of the paddle-guard shall accept a misalignment of £+ 2 mm
between paddle-guard and fixed connector in height and width directions.

The card guide shall allow the plug-in unit to align itself freely to the fixed connector.

On the backplane up to four fixed connectors may be stacked in one line, and one plug-in unit may carry up to
four paddle-guards. As long as true positioning tolerances in the drilled pattern are in accordance to the
mounting dimensions given in 3.7 this shall not cause interferences during engagement.

+ 2 max.

Figure 12 — Allowed misalignment in height and width directions
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3.3.3. Inclination

During insertion the inclination of the plug-in unit shall be limited by the card guides of the subrack, it shall
never exceed 3° in height and width direction.

In mated situation the inclination of the plug-in unit shall be kept below + 1° in height and width direction.

g~ I\
% -
=
r — = x
—3
EE ™

Figure 13 — Allowed inclination in height and width directions (mated situation)
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3.4. Fixed connector

3.4.1. Dimensions of fixed connector

20 max.

LN samad

O

Figure 14 — Overall dimensions of fj co ec@rs tyle X and style C

TTTTTUTTTRUITT]]

49,9 max.

43 0,05

37,2 max. (

N o N

R
N \

/.
&

27,8 0,1

050"
i :
|
i
|
i
i
|
i %

o4
7,05 min
20 max

Figure 15 — Detailed dimensions of the lead-in slot
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3.4.2. Dimensions of contacts and terminations

In the mated situation the bifurcated beams of the contacts shall meet the positions given below.

35. P

3.5.1.

Datum plane
/ Component side of plug-in card

(

R 0,6 max
LK//

20,75+0,3

.
BY

P
®©
S
W =3
|
g
=} k. o
L_:_; W | <ﬂ\g\ ckplane
N \‘:'( +H P
2 NGEN
- ’
0
i I
W N~
i): 1,44 .. 2,64

O

30,2 max.

Figure 17 — Overall dimensions of paddle-guard

EC
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— 25—

3
7,2 max. 'E.
o
. = c
Section EE E _
44,5 max.
Al | 42.7 2005 &
D I D
. | 05 i 0,15
} | I .  —
| ~
: . S
| L’ I 015
. | ]
O ' ey e o e o e b
H 1IN | | — N
e I HL‘ ‘ o
| | 0,05
o © ! | AN 050
N I N.
M T i
] L '
co| +H
(= 1
0,
e I 0,15
bl S R2
i
» J
£ \
E| k 1,2 max.
[+0)
) \ly d+1,2
| 3,6 0,05
— d = nominal
il 391005 thickness of
6.1+0.05 plug-in card
El DETAIL D1 ‘ ’ :
Section KK 35 { =
I;
7 ‘_____“__’?__W/V’/// "W’// 0.55max_| |
| ||| ||| ||’ |i NNE... . HEP
o I < |°gs Dietail D1
/ _ b 7 HEER etai
d g m. 4 o| Gl Slg
a H S« A2 9 g 9 A
G | e AR S
z aNEN 5|8 s .
? NI h AREEE =
% =
. é 1 ||.l|.l | I e
3 7 N Qo
el <8
S g - = =X/ —~/—</]
’ P
. 0,8+ 0,03
n )
g‘ 1.2 0,03
.
R
[N A N | s
140,05 2 min.
38,5+ 0,1

Note 1 — The apertures of the low-speed section determine the engaging sequence (see 2.3.3). The figure shows the
configuration for paddle-guard style I, for InfiniBand applications.
Other configurations are under consideration.

Note 2 — The shape of the cavity for the paddle is shown as an example for information only.

Figure 18 — Detailed dimensions of paddle-guard style |
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3.6. Mounting information for fixed connector

3.6.1. Footprint for press-in / compression mounted fixed connector

L
VY

30)
33)

10 x 3 (
11 x 3 (

25

|
i\\ Envelope of

— connector
housing

LN (>

Figure 19 — Footprint on backplane for press-in / compression mounted fixed connector

3.6.2. Footprint for press-in only mounted fixed connector

Under consideration

3.6.3. Footprint for surface-mount soldered fixed connector

Under consideration
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3.7. Mounting information for paddle-guard

3.7.1. Footprint for high-speed and shielding ground connections

26,9 min.

22,6 max.

21,3 min.
18.8 max

14,3 min.
11,8 max
{8,51}{.
15 X.

._L._L.F

=

Ny

N

J.

= I:k\ N
‘_- =
| >
| ™
— I
| o
! <
| -
o —] _
S — |
= [ i
O S
vl
10 max.
15 min.
17 max. |
Note 1 — Mi ed vantours of paddle are shown as an example for information only.

Note 2 — On the component side of the plug-in card the gap between the surface of the paddle and the slot in|the
paddie-guard stall not exceed 0,1 mm (datum C).

Figure 20 — Detailed dimensions of contact pads for high-speed
and shielding ground planes
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3.7.2. Footprint for low-speed connections

13,8 min
8,3 maxl _
- .
| ]
| [ A
: ]
<« | ]
& , [
1 | —
Nl _ | & e .
x |
T
R
|
|
|
|

N\
i
Note — Configuration of mating s i grdance
information only.

Ff’ ur A imensians of contact pads for low-speed —

ith dle-guard style | and is shown for guidance and
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3.8. Gauges

Material = tooling steel, hardened
Surface roughness according to ISO 1302 — Ra = 0,15 um to 0,25 um

3.8.1. Supporting force gauges for high-speed section

) 45,9 mm for 20 g mass
3 using steel
~ 2
—L | - J—
N
e 45 min.
70 £ 0,25 5
@
@
£
o
£
~ €
o 0
o
0
<
N
= — =
i ——
o5
©
%)
23,5 4,2
\ \/17,8 44
[ee]
| <
I —
: ; )
L ) ]
=
5
2 oS
Q.
9.8 19

Note 1 — The leverage factor for the weight of the test gauge is five. In order to test a force of 1 N at 13,75 mm from
its tip, the gauge shall have a mass of 20 g with its centre of gravity at 70 mm from the tip.

Note 2 — The size of the mass is given for information only.

Figure 22 — Gauges for high-speed contacts in row a
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57,3 mm for 27,2 g mass
using steel

2,1+0,01

0,2

45,3 min. |

747+ 025

mm diameter] for
27,2 g mdss_usirjg steel

2,4570:02

e I Q_XK N

----- =

|
|
|
(
|
i
|
|
1
|
)

9,8 19

Note 1 — The leverage factor for the weight of the test gauge is 3,6. In order to test a force of 1 N at 20,75 mm from
its tip, the gauge shall have a mass of 27,2 g with its centre of gravity at 74,7 mm from the tip.

Note 2 — The size of the mass is given for information only.

Figure 23 — Gauges for high-speed contacts in row b
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50

11x3=33

+0,03
2,50

—31-

SECTION A-A

HHHHHIE

20,4

SECTION B-B
L 38,5 _
2 | 16
B

9,1
V= ==
- »
“..
3
S !

6,15+ 0,01
3,7+0,01
1,05+ 0,01
0,5
— 4
N
0 A
Qy
QQ\ ?:\6
120°
\\
N
[
0,85 1,5
3,95

Figure 24 — Holder for test gauges for high-speed section
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3.8.2. Sizing and supporting force gauges for low-speed section

38 min.
a

— Rounde 0
’7 -0,1

uge for low-speed contacts

/7Rounded
4

@ 40 min. S

2 oS
82 <
5 < \ 60 + 0,25 -
© 3 \ b
5@ i
3 : :
S =SIN 1621 = 10 B
o%m A o

. L

Note 1 — The leverage factor for the weight of the test gauge is five. In order to test a force of 0,75 N at 12,2 mm from
its tip, the gauge shall have a mass of 15 g with its centre of gravity at 60 mm from the tip.

Note 2 — The size of the mass is given for information only.

Figure 26 — Test gauge for low-speed contacts
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4. Characteristics

4.1. Climatic category

34—

Table 8 - Climatic category

Copyright © 2001, IEC

Performance Climatic Category Temperature Damp Heat,
level category Steady State
Lower °C Upper °C Days
1 40/100/21 -40 100 21
4.2. Electrical
4.2.1. Creepage and clearance distances

4.2.2.

Con

Table 9 — Creepage and clearance distanc

High-speed section

Between signal and signal

0,3 mm min.

N
Sy e
N8 fam i,

Between signal and ground

0,3 mm mi}_\\

/oltage proof

IEC 60512-4-1 Test 4a
Standard atmospheric
Mated and unmated plu

ditions:

Wiring arrangement accordi

N8 Ry i
\\\B}Qm)nmin.
\>

Table 10 Mim ulse voltages
@Wg\\@ \>vervoltage Pollution degree
N voltage category
High-speed signal to[sh}(yal\ \\QOO\Q\/ I 1
High-speed si@&jo&rouncz 010NY) I 1
| ow-speed sign}\(gt{éig\ QA 15/50 Y, I 2 (inside fixed connector)
| ow-speed sigr@l\g\g\roh\d 1500 V Il 2 (inside fixed connector)

ble 11 — Rated insulation voltages

\\\ ) Insulation voltage Pollution degree
High-speed\s'rgqal t§ signal 125V 1 (inside fixed connector)
High-speed signal to ground 125V 1 (inside fixed connector)
Low-speed signal to signal 320V 2
Low-speed signal to ground 320V 2
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4.2.3. Current carrying capacity

Conditions: IEC 60512-5-2 Test 5b
All contacts loaded
Standard atmospheric conditions
Derating curve = 80 % of measured current carrying capacity

High-speed contacts

0,25 A per differential pair at 70°C ambient temperature

Current carrying capacity
A

0,25 A

Usk of power circuits on PCB
Figure 28 — Derating cu
Low-speed contacts

2,5 A per contact at 70°C ambient temperature

Current carrying capacity
A

25A

N/ >
Ambient tempera]

Us of power circlijts CB 70°C 100 °C

Figure 29 — Derating curve for low-speed contacts

>
Ambient tempera

fure

fure
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4.2.4. Contact resistance

Conditions

— 36—

IEC 60512-2-1 Test 2a

Standard atmospheric conditions

Mated plug-in card

Connecting points as specified in 5.1.3

Requirements

Table 12 — Maximum contact resistances

Copyright © 2001, IEC

Initial contact resistance

Rise in relation to

HS T | 1
mrrar vaiuc

Hilgh-speed contacts 200 mQ 20 mQ
Ground plane around high-speed section 250 mQ ( \2\5 mQ
Lgw-speed contacts 15 mQ (\1&{@

4.2.5. Insulation resistance

Hitions: IEC 60512-3-1 Test 3a
Standard atmospheric conditions
Method B, arrangement see table below

Con

Mated plug-in card
Test voltage 100 V

d.c. Q
Table13—m sulation-Resrstances

rangerment Initial value Aftar
—~ moisture
High-speed contact/contact 2 left .12 adjacentyight contacts 1000 MQ 50 MQ
| e bt
High-speed contact/grou,Qd \[ contaq}s/to ground 1000 MQ 50 MQ
Low-speed contact/contéct \%Qnt}\ts\tvg/adjacent contacts 5000 MQ 50 MQ
Low-speed conta«ﬁg&u@ < \18,<?ontacts to ground 5000 MQ 50 MQ

4.2.6. Inductance

Ling|i
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4.3. M

echanical

—37 -

4.3.1. Mechanical operation

Conditions

Requirement

IEC 60512-9-1 Test 9a
Standard atmospheric conditions
Speed of operations: 10 mm/s max., rest 5 s (unmated)

250 mating cycles

4.3.2. Engaging and separating forces

Con

4.3.3.

Con

Req

4.3.4.

Con

Hitions

ditions:

Lirement:

Vibration (si

ditions

Sauge supporting force

IEC 60512-13-1 Test 13a
Standard atmospheric conditions
Rate of engagement and separation: 10 mm/s max.

Table 14 — Maximum engaging and separating foE\ s

Style of connector Style A S&Ie\Q
Engaging force 30N S\N \
Separating force 30N \ 7 N\ \

Test procedure see annex

Table 15 - Vibration

X<
\ \ ) Severity Requirement

10

8.sweepings in each of three axes, total duration 3x2 h

0 508 Hz with an amplitude of,0,35 mm Duration of contact
an acceleration of 50 m/s disturbance 1 ps max.
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4.3.5. Shock
Conditions IEC 60512-6-3 Test 6¢
Standard atmospheric conditions. Mated plug-in card
The specimen shall be installed in a fixture as specified in 5.1.4.
Table 16 - Shock
Severity Requirement
Shock acceleration 500 m/sli duration of impact 11 ms Duration of contact disturbance
Five shocks in two directions/axis, in three axes 1 pys max.

4.3.6.

Con

Req

4.3.7.

Con

Req

4.3.8.

ditions

Llirement

ditions

Lirement

Confiti

Reqpi

Polarising method

Retention of fixed connector on backplane

IEC 60512-13-5 Test 13e
Standard atmospheric conditions

L 2 paddfe-guard sh
withstand an engagement force of 250 N withctit dams 18 d impair normal
operation.

IEC 60512-8-1 Test 8a "
Standard atmospheric ¢« .
The load shall be applied Ia i S tor housing, 25 mm away from
backplane surface.

Force = 100 N, once fro

=

all not

4mm
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4.4. High-speed characteristics

4.4.1. Differential impedance

Conditions IEC 60512-23-4 Test 23d
Test method B, layout of test boards see, 5.1.2
Specimen environment impedance = 100 Q differential
Measured step risetime (10% - 90%) throughout the connector 100 ps max.
Adjacent lines terminated at both ends
Signal to ground pattern according to footprints in 3.6.1 and 3.7.1
Regpirements Tmpedance proiile of contact rows a and b, Including contact pads and via-noles 11
applicable:
Average value =100 Q £5 Q
Peak tolerance band = 100 Q + 10 Q Q(\
Impedance profile
110 Q N
£ 105 Via-hol <\ \\\
O L
— -
o el
: R\ 2
c
T 100 _/ connettor 4 ~—
=
S
= 95
NOXe 2 W7
' [\/\ Q ad's
N N \/\\>
<\<\/\/ Filtered to risetime t, ;. o0, = 100 ps
85 | | |

0\ 200 300

Time [ps]

400

500

6

Figure 30~JypicaNimpedance profile, including pads and via-holes (example for guidance o

DO

nly)
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4.4.2. Differential crosstalk

Conditions IEC 60512-25-1 Test 25a
Method A time domain, layout of test boards see 5.1.2
Specimen environment impedance = 100 Q differential
Measured step risetime (10% - 90%) throughout the connector 100 ps max.
Adjacent lines terminated at both ends
Signal to ground ratio according to footprints in 3.6.1 and 3.7.1

Requirements All crosstalk characteristics to be provided as time domain graphs, showing their relative
position to the connector area including contact pads and via-holes (if applicable).

Differential near-end crosstalk and far-end crosstalk
Crogstalk between facing pairs inrows aand b <1 %

Crogstalk between adjacent pairs inrow a < 1,5 %

Crogstalk between adjacent pairs inrow b <1,5 %

Crogstalk between one silent pair (in row a as well as in row b) and five
simyltaneously < 3 %.

Thelfive following values shall be superimposed:

— tothe left and to the right

— faging to the next row

— diggonally facing to the left and to the right in the next row

Nw-end/\(\
AN

1.8 (A(\
ij (\/\?\ \\:B/X
I NNV
T ORJOA&RNS
AV

A NS \—— |2 superpgsition
0.6 & WV \ same column
@./\\4 x \\YW \ / /T same row
0. \y} X(;diagonal
T L

0 10 20 30 40 50 60
Time in ps

~

Crosstalk [%

Figure 31 — Superposition of typical near-end cross-talk curves (example for guidance only)
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4.4.3. Differential attenuation

Conditions IEC 60512-25-2 Test 25b
Layout of test boards see 5.1.2
Specimen environment impedance = 100 Q differential
Adjacent lines terminated at both ends
Signal to ground ratio according to footprints in 3.6.1 and 3.7.1

Requirement Differential attenuation < 5% at 1,25 GHz
Frequency domain graph of attenuation in % for contact rows a and b
Frequency range O Hz to 5 GHz

Maoaciira a-+ ] hall Lad toot Hoannlbhaahla)

rancmicainn bina chall el A~ nada andaua haolac ( Aahla
oSt C Ot tSTHT TSSO STt ettt oot pats ot vic rorc ST oo pPncaioic s

4.4.4. Propagation delay skew
The|measured transmission line shall include contact pads and via-holes (if icabl
Table 17 - Propagation delay skew {\

Skew within differential pair \ \Sﬁ&s }i\ax\)
Skew between pairs in the same row & \ M m§3<.
X

Skew between pairs in different rows / 50\5 max.

&
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5. Test schedule

5.1. General

IEC

This test schedule shows all tests and the order in which they shall be carried out as well as the requirements
to be met.

Unless otherwise specified, all tests shall be carried out under standard atmospheric conditions for testing as
specified in IEC 60068-1.

Unless otherwise specified, mated sets of fixed connectors and plug-in cards shall be tested. Care shall be

takeyTto Reep the particutar compimations of fixed TONMETors and piug-iT cards together auring the complete
test sequence, i.e. when unmating is necessary for a certain test, the same fixed connectors and plug-|n cards
as before shall be mated for the subsequent tests.
* Forthetest groups P to F (electromechanical test sequence), a set of tyd ectors

bn one test backplane and a test plug-in card with two paddle-guards is ca

The two connectors in a given specimen shall be used for the following fnea

Connector a = contact resistance measurements

Connector b = contact disturbance / current carrying capacity / insilationxesistance
Ong|specimen in test group P shall not be mounted and be dedica nination
and jexamination of dimensions and mass. This specimen is not-aya
When the initial tests have been completed, all 24 specimepis sha ccording to the remaining
test groups
Thelelectromechanical test sequence is appfic igd all
contacts within one connector shall be used\or t

Table 18 - Number of specimens f
Test groups Fk\
Number of spe(ﬁm%g [
N

+ For test group Xsign

backplane and @
Fouf specimens are negd icable
to connector style C
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5.1.1. Layout of printed circuit boards for electromechanical tests

Qoo

EEIEE

o oo o|[o]o
o oo oo
o oo ol|o|lo
o oo o||o|lo
o o||o oo
@ o||o oo
o oo o||o|o
o oo o||o|o
o oo o||o|o
o oo o||o|o
o oo o||o|lo

5 |

o het g||lza Ish
9 5] oo
0

oo [
[agalil=n]

Ll
WAL
T

T

Connector a

Contact resistance <\(>

ARRLARFALELARR AR R

& i L2 &
Qlsa |O hsa © ga
: Olshb I Iﬂ hab (’JI -

Note — The arrangement of the connectors for measuring purposes is shown as an example for information only.

Figure 32 — Layout of plug-in card and backplane for one electromechanical test specimen
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circuit boards for signal integrity validation

Copyright © 2001, IEC

N
e B
\\\\\\

~

5.1.2. Layout of printed

L
- N,
\.
N

DD%DHD]D%]D%] |l

L%D%D%DD

Troopaed

Popapopo
100NN]

rﬁh w a via-holes may be necessar

ote — Transmission lines to row b may use the top Iaﬁe@w

N

N

B

>| gth L

trace

AN

Calibration

N

trace:

length 2xL

N
N

from the interconnection under test.

Test traces : length L
Note — Preferably the test board shall provide calibration lines to allow an isolation standard of the test fixture

Figure 33 — Layout of printed circuit boards for signal integrity validation
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5.1.3. Arrangement for contact resistance measurement
Conditions: IEC 60512-2-1 Test 2a

Cable___
connector

Plug-in card,

Contact
under test

5.1.4.

Con

@st ackplarne

Metal cover
for plug-in card

\ Connector
under test
Test
plug-in car
Metal support Metal support
for backplane for plug-in card

Figure 35 — Fixture for dynamic stress tests
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5.1.5. Arrangement for insulation resistance, voltage proof and polarisation voltage
Conditions: IEC 60512-3-1 and —4-1, Tests 3a and 4a and polarisation voltage during damp heat, steady state
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L—s5q0 |

o>
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o

noopoooo
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groupd planes
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5.1.6. Arrangement for gauge supporting force test on high-speed contacts
Backplane Horizontal plane

7

Gauge holder

\{ N \Test gauge for row a
\~ Connector Contact in row a
under test under test

Note — The test gauges shall be placed in the gauge holder before inserting them into the fixed connector.

Figure 37 — Arrangement for gauge supporting force test on high-speed contacts
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5.1.7. Arrangement for gauge supporting force test on low-speed contacts

% Backplane
/ Connector under test

/
/ /é/ Gauge holder

Sizing gauge

\— Contact under test
(sizing)

Test gauge
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5.2. Test schedule tables

5.2.1. Group P - Preliminary

— 49—

One specimen shall be used for test phase P1 only, the other 24 specimens shall be submitted to the rest of

the electromechanical test sequence.

Table 19 - Group P - Preliminary testing sequence

Test IEC 60512 Measurement | |IEC Requirements
phase to be 60512
performed
Title Test Severity or condition of test Title Test
No. No.
P1 General One specimen dedicated to examination Visual la | There'shall be\no defect that Would impair
examination Unmounted fixed connectors examination

Mounted paddle-guards (\
Connector interface Examination 1b \sga\d:}mply vith
Footprint on backplane of dimensions /\ in 3\jAcluding the gap
Interface dimensions of paddle-guard and mass d paddle-gdard (datum
Creepage and clearance distances

P2 Test method see annex A Gauge \\ gauge, shall be kept up
5 differential pairs per specimen SUppOTTi
5 low-speed contacts per specimen fofce \
Sizing and test gauges see 3.8 ﬁ
Test arrangement see 5.1.6 and 5.1.7 a A

P3 Speed = 10 mm/s max. ngaging.and)| 13 See 4.3.2
Plug-in card insertion and extracti eparating

ces

P4 Max voltage = 20 mV in opep circuit contact 2a | High-speed contacts = 200 mQ max.
Max current = 100 mA resistanse Low-speed contacts = 15 mQ max.
Connectmg/po{us: see5.1. s Ground planes = 250 mQ max.

N }

P5 Test voltay \(( \uréulatlon 3a [1000 MQ min. between high-speed
Metho resistance contacts mutually and between ground
Mated| plug:i )

randement ac 5000 MQ min. between low-speed contacts

/A% mutually and between ground

P6 \né Voltage proof 4a | There shall be no breakdown ¢r flashover

The|24 specimens sha \be\@ﬂﬁed into six groups (see 5.1).
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5.2.2. Group A - Dynamic / Climatic

Copyright © 2001,

Table 20 - Group A - Dynamic / Climatic testing sequence

IEC

Test IEC 60512 Measurement | |IEC Requirements
phase to be 60512
performed
Title Test Severity or condition of test Title Test
No. No.
Al Vibration 6d | Arrangement in fixture 5.1.4. Contact 2e | Duration of disturbance
Frequency 10 Hz to 500 Hz disturbance 1 ps max.
Amplitude 0,35 mm or 50 m/s:
Eight sweepings in each of three axes
Full duration 3 x 2 h
Max voltage = 20 mV in open circuit Contact 2a
Max current = 100 mA resistance
Connecting points: see 5.1.3
Unmated plug-in card Visual la Th no\s@}a that vyould impair
examination I o] ratlo
A2 Shock 6¢c [Arrangement in fixture 5.1.4 Contact 2e D tioR of M}ance
Shock acceleration 500 m/s disturba N S max)
Duration of impact 11 ms
Five shocks in two directions
of three axes /-\
Max voltage = 20 mV in open circuit Rise in relation to initial values
Max current = 100 mA e |5t ce High-speed contacts = 20 mQ max|
Connecting points: see 5.X3 Low-speed contacts = 10 mQ max.
Ground planes = 5 mQ max.
Unmated plug-in card Vissal la |There shall be no defect that Would impair
\exam ation normal operation
A3 Rapid change | 11d \/
of temperature
Insulation 3a [1000 MQ min. between high-speed
resistance contacts mutually and betwee ground
5000 MQ min. between low-sgeed
contacts mutually and between ground
Voltage proof 4a | There shall be no breakdown ¢r flashover
\Wed plug-in card Visual la | There shall be no defect that Would impair
examination normal operation
Ad Climatic 1la
dequence
A41 le :ICat 100 o, Ul IIUGUCU :I IDu:atiUII Sa J1UUU VINZ |||i| 1.
Duration 16 h, recovery time 2 h resistance
Test voltage 100 V d.c. at high
Method B temperature
2 specimens mated, 2 unmated
Arrangement according to 5.1.5
A4.2 Damp heat, 40 °C, 6 cycles, variant 2
cyclic 2 specimens mated, 2 unmated
first cycle
A4.3 Cold -40 °C, duration 2 h

Recovery time 2 h

2 specimens mated, 2 unmated
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