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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,
power and ground connections between printed boards and backplanes,

in accordance with IEC 60917

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standafd - ableMo the public.

IEC-PAS 61076-4-115 has been processed by subcommittee 48B:
Electromechanical components and mechanical structures for electronic

ical committee 48:

The text of this PAS is based on the

following document: publlcation By the
/@
Draft PAS \ \ Qe\port ov)voting
48B/1004/PAS /X 48B/1055/RVD

The IEC takes no position~egricerning 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 reasonable and
non-discriminatory terms and conditions with applicants throughout the wold. In this respect, the statement of the
holder of this patent right is registered with the IEC. Information may be obtained from:

Tyco Electronics Corporation,
PO Box 3608

Harrisburg, PA 17105-3608
USA

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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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.

2) 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.

3) 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.

4) In order to promote international unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. Any divergence between the |IEC
Standard and the corresponding national or regional standard shall be clearly indicated in the }a .

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered
declared to be in conformity with one of its standards.

ble for any equipment

O
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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 (\

Electronic components of assessed quality in accordance with: d aﬁx@caﬁon:
01,

GENERIC SPECIFICATION IEC 61076-1, Issue 1 1995 N 6@ -4- sue 1 1996
i

N.~| Hybrid connector having one section
containing 2 rows of 12 contact pairs for
differential pair transmission on a 3 mm pitch
and one section with 1 row of 18 contacts for
low-speed and power connections on a 2 mm
pitch.

The fixed connectors are 50 mm high,
pressed-in or surface mount soldered

onto the backplane.

The plug-in card interface is protected by a
paddle-guard.

>

7

Performance levels (PL): 1

/
=

N

AN

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

I

©0020000000¢

e

Apress-in
retention pins

-in / compression method of mounting

The plug-in card
has an extension in the form of a paddle, with contact pads for compression connections.
The paddle shall be protected by a paddle-guard, which may be mounted in a removable or permanent way.
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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

1.2. Ratings and characteristics

Table 2 - Number of cavities for paddle guard

Styles Cavities for differential pair entries Cavities for low-speed entries

I 12 +12 18

High-speed section
Compression connections  bifurcated contacts with independently ope
Creepage and clearance 0,3 mm min. between contacts mutug

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

Current rating

Insulation resistance
Differential impedance
Low-speed section
Compression connections

Creepage and clearance

Rated voltage :

Current rating

Insulation resistanc

Printed boar

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
=0 1 mm +0,09/-0,06 mm

Backplane

Full document details: IEC PAS 61076-4-115 2001
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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 Environmental testing
Part 1: General and guidance

IEC 60352-5: 1995 Solderless connections
Part 5: Solderless press-in connections —
General requirements, test methods and practical guidance

IEC 60512-1: 1994 Electromechanical components for electronic equipment — Basi
measuring methods
Part 1: General

IEC 60512-2: 1985 Part 2: General examination, electrical continuity and co
tests and voltage stress tests

IEC 60512-3: 1976 Part 3: Current-carrying capacity tests
IEC 60512-4: 1976 Part 4: Dynamic stress tests

IEC 60512-5: 1992 Part 5: Impact tests (free components), stati
and overload tests

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

tests on contacts and terminations

IEC 60512-23-4: 2000

IEC 60512-25-1: 2000

IEC 60512-25-2:

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

IEC 61076-4: 1995 Part 4: Sectional specification — Printed board connectors
IEC 61076-4-001: 1996 Section 001: Blank detail specification
1ISO 1302: 1995 Technical drawings — Method of indicating surface texture

Documents

Document Sharing Hub

Full document details: IEC PAS 61076-4-115 2001


http://www.avadocuments.com/doc/iec-pas-61076-4-115-2001
http://www.avadocuments.com/doc/iec-pas-61076-4-115-2001

-10- Copyright © 2001, IEC

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

I I I | I
Styles | [ | [ | | Contact finish
4x 1/0 channels A [ | [ | 1
12x I1/0 channels C [ | [ | 2
paddle-guard InfiniBand I [ | [ |

| I |
Number of high-speed | | | | tyleof texmination
contacts | | [ | Jowsspaed
4 + 4 differential pairs 16 | | | P n\ction\>
12 + 12 differential pairs 48 | [ urface nt soldered
I

Style of termination
high-speed

mpM mount

<\§\\ resssin connection
)s

{\ /™ N \Sgr ace mount soldered

les and variants.
i 50of IEC 61076-4.

e -in\oQu
O

Number of low-speed
contacts | |

18 contacts

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

A style | paddle-guard, with apertures for 2 x 12 differential pairs and 18 low-speed contacts, meeting
performance level 1, is.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 planes of the fixed

and free boards, within which the specified contact resistance is met.

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

accomplished through a specific pressure in the contact area, ge
and a spherical shape of the beam.

dual compression connection — Connection between a by
the board.

2.1.3. Engagement sequence

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

engaging sequence - given ord
which assures that all contacts
level.
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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. Styles of termination

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

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

Press-in / High-speed Dual mp essq{n <o ne‘\c;B)n -

compression Low-speed m&r’z n, 0 0,6 £ 0,05 mm

/&acc
Press-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 | actording to IEC 60352 - 5
Surface mountQ High—%péaq \Qr@er consideration -
soldered /\ Under consideration -

Termination to

All bifurcated 3 ual compression connection to the contact pads at the plug-in card.

Table 6 — Survey of paddle-guard variants

Variant | Thickness of plug-in card Tolerance range on thickness
1 1,6 mm 1,44 mm —1,76 mm
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 the interface and also a normative part of this specification.

Details about the shape of the plug-in card paddle and the features needed for paddle-guard assembly
however are shown for guidance and as an example for information only.

High-speed section

The high-speed contact pairs are mounted in an electrically conductive shell. The insertion of the plug-in unit
pushes the shell towards the paddle-guard. With this movement the bifurcated contact beams enter the
apertures in the paddle-guard and make a dual wiping compression contact to the pads on the component
side of the plug-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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Low-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 mating with a range of plug-in card thicknesses.

The reference plane of the plug-in unit — the component side — shall always remain in the same position, the
difference in thickness must be made up by the flexibility of the low-speed contacts.

The outer dimensions of the paddle-guard remain the same for the whole range of card thicknesses, only the
depth of the apertures for the low-speed connections varies according to the chose chthickness.

2.3.2. Contact designation
Contact designation on the backplane

a. Press-in/compression mounted fixed connector

Datum plane _

Componeptside

0 O 0 0 O

connector housing

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

t]yO’I\_EI

é INIRINIRIRIRIN! %
0000000000000000008

o
>

—
N

Figure 4 — Desig
b. Solder side of the plug-in card

W=

)

—
—
—

i

z18

Figure 5 — Designation of contacts on solder side
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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.

The shape of the card slot il prevent all wrong engagement.
No keying features @
2.3.5. Mounting on bac

Three alternative me ) ing e backplane may be adopted.

The high-sp 8! ackplane are made by bifurcated compression contacts. During the
lifetime of inte i e press-in attachment to the backplane shall support a reliable pressure on

On one side the fixed.conpector housing is attached to the backplane by 4 metal pins, pressed into plated-
through holes, and by the€ 18 low-speed press-in terminations on the other side.

After provisional placement on the backplane multiple fixed connectors may be pressed-in simultaneously
using a flat rock press-in tool.

b. Press-in connections only
Under consideration

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
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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

-18- Copyright © 2001, IEC

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
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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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