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Intellectual Property

The user's attention is called to the possibility that implementation to this
Specification may require use of an invention covered by patent rights. By
distribution of this specification, no position is taken with respect to the
validity of a claim or claims or of any patent rights in connection therewith..
This specification is considered SNIA Architecture and is covered by the SNIA IP
Policy and as a result goes through a request for disclosure when it is published.
Additional information can be found at the following Tocations:

e Results of IP Disclosures: https://www.snia.org/sffdisclosures
e SNIA IP Policy: https://www.snia.org/ippolicy

Copyright

The SNIA hereby grants permission for individuals to use this document for personal
use only, and for corporations and other business entities to use this document for
internal use only (including internal copying, distribution, and display) provided

that:

1. Any text, diagram, chart, table or definition reproduced shall be
reproduced in its entirety with no alteration, and,

2. Any document, printed or electronic, in which material from this document
(or any portion hereof) is reproduced shall acknowledge the SNIA copyright
on that material, and shall credit the SNIA for granting permission for its
reuse.

Other than as explicitly provided above, there may be no commercial use of this
document, or sale of any part, or this entire document, or distribution of this
document to third parties. All rights not explicitly granted are expressly reserved
to SNIA.

Permission to use this document for purposes other than those enumerated
(Exception) above may be requested by e-mailing copyright_request@snia.org. Please
include the identity of the requesting individual and/or company and a brief
description of the purpose, nature, and scope of the requested use. Permission for
the Exception shall not be unreasonably withheld. It can be assumed permission is
granted if the Exception request is not acknowledged within ten (10) business days
of SNIA's receipt. Any denial of permission for the Exception shall include an
explanation of such refusal.

Disclaimer

The information contained in this publication is subject to change without notice.
The SNIA makes no warranty of any kind with regard to this specification,
including, but not Timited to, the implied warranties of merchantability and
fitness for a particular purpose. The SNIA shall not be liable for errors contained
herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this specification.

Suggestions for revisions should be directed to https://www.snia.org/feedback/.

Foreword

The development work on this specification was done by the SNIA SFF TWG, an
industry group. Since its formation as the SFF Committee in August 1990, the
membership has included a mix of companies which are leaders across the industry.

For those who wish to participate in the activities of the SFF TWG, the signup for
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membership can be found at https://www.snia.org/sff/join.
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1. Scope

This specification defines the mechanical and connector performance requirements
for a card edge connector system. This connector system is designed to support
high speed signals, power, and side bands on different contacts within the same
housing.

1.1 Application Specific Criteria

This connector 1is capable of supporting a range of protocols. This specification
does not 1list specific supported protocols, but instead details the supported
signaling rates and the signal integrity requirements met by the connector. The
connector supports signaling rates from 2.5 GT/s NRZ to 112 GT/s PAM4. This
includes but is not limited to 16, 28, 32, and 56 GT/s NRZ, and 56 and 112 GT/s
PAM4. Only the orthogonal version of the connector is limited to signaling rates
from 2.5 GT/s NRZ to 32 GT/s NRZ.
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2. References

2.1 Industry Documents

ASME Y14.5-2009
EIA-364-1000

ETIA-364-05

ETA-364-13

EIA 364-23

ETA-364-27
ETA-364-28

EIA-364-29

ETA-364-31

ETA-364-32

EIA 364-70

JEDEC J-STD-002D

JEDEC J-STD-001

JEDEC JS709A
JEDEC PS-002A

TEEE 802.3

IPC-7711/7721

OIF-CIE-3.1

SFF-TA-1017

SFF-TA-1018

SFF-TA-1019

SFF-TA-1020
REF-TA-1012

2.2 Sources

SFF-TA-1002 Rev 1.5

Dimensioning and Tolerancing

Environmental Test Methodology for Assessing the
Performance of Electrical Connectors and Sockets used in
Controlled Environment

Contact Insertion, Release and Removal Force Test
Procedure for Electrical Connectors

Mating and Un-mating Force Test Procedure for Electrical
Connectors and Sockets

Low Level Contact Resistance Test Procedures for
Electrical Connectors and Sockets

Shock Test Procedure for Electrical Connectors
Vibration Test Procedure for Electrical Connectors and
Sockets

Contact Retention Test Procedure for Electrical
Connectors

Humidity Test Procedure for Electrical Connectors and
Sockets

Thermal Shock Test Procedure for Electrical Connectors
and Sockets

Temperature Rise Versus Current Test Procedure for
Electrical Connectors and Sockets

Solderability Tests for Component Leads, Terminations,
Lugs, Terminals and Wires

Requirements for Soldered Electrical and Electronic
Assemblies

Defining “Low-Halogen” Electronic Products

DDR4 288 Pin U/R/LR DIMM Connector Performance Standard
Standard for Ethernet (Clause 92.11.3.2)

Rework, Repair and Modification of Electronic Assemblies
OIF Common Electrical I/O (CEI): Electrical and Jitter
Interoperability Agreements for 6G+ bps, 11G+ bps and
25G+ bps I/0

Test Board Specification for SFF-TA-1002 Straight
Connectors

Test Board Specification for SFF-TA-1002 Right Angle
Connectors

Test Board Specification for SFF-TA-1002 Straddle Mount
Connectors

CabTles and Connector Variants Based on SFF-TA-1002

Pin Assignment Reference for SFF-TA-1002 Connectors

The complete Tist of SFF documents which have been published, are currently being
worked on, or that have been expired by the SFF Committee can be found at
https://www.snia.org/sff/specifciations. Suggestions for improvement of this

specification are welcome and should be submitted to .

Copies of ASME documents may be obtained at https://www.asme.org.

Copies of EIA specifications may be obtained from the Electronic Components

Protocol Agnostic Multi-Lane High Speed Connector
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Industry Association (ECIA) manages Electronic Industries Alliance (EIA) standards
(https://www.ecianow.org).

Copies of IEEE documents may be obtained from the Institute of Electrical and
Electronics Engineers (IEEE) (https://standards.ieee.org).

The International Committee for Information Technology Standards managed ANSI
standards-see https://www.techstreet.com/incitsgate.html.

Copies of OIF-CEI specifications may be obtained from the Optical Internetworking
Forum (OIF) (https://www.oiforum.com).

2.3 Conventions

The following conventions are used throughout this document:

DEFINITIONS: Certain words and terms used in this standard have a specific meaning
beyond the normal English meaning. These words and terms are defined either 1in the
definitions or in the text where they first appear.

ORDER OF PRECEDENCE: If a conflict arises between text, tables, or figures, the
order of precedence to resolve the conflicts is text; then tables; and finally

figures. Not all tables or figures are fully described in the text. Tables show
data format and values.

DIMENSIONING CONVENTIONS: The dimensioning conventions are described in ASME-Y14.5,
Geometric Dimensioning and Tolerancing. All dimensions are in millimeters, which
are the controlling dimensional units (if inches are supplied, they are for
guidance only).

NUMBERING CONVENTIONS: The ISO convention of numbering is used (i.e., the thousands
and higher multiples are separated by a space and a period is used as the decimal
point). This is equivalent to the English/American convention of a comma and a
period.

American French IS0
0.6 0,6 0.6
1,000 1 000 1 000
1,323,462.9 1 323 462,9 1 323 462.9
Protocol Agnostic Multi-Lane High Speed Connector Page 10
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3. Keywords, Acronyms, and Definitions

For the purposes of this document, the following keywords, acronyms, and definitions
apply.

3.1 Keywords

May or may not: Indicates flexibility of choice with no implied preference.

Obsolete: Indicates that an item was defined in prior specifications but has been
removed from this specification.

Optional: Describes features which are not required by the SFF specification.
However, if any feature defined by the SFF specification is implemented, it shall
be done in the same way as defined by the specification. Describing a feature as
optional in the text is done to assist the reader.

Prohibited: Describes a feature, function, or coded value that is defined in a
referenced specification to which this SFF specification makes a reference, where
the use of said feature, function, or coded value is not allowed for
implementations of this specification.

Reserved: Defines the signal on a connector contact when its actual function is set
aside for future standardization. It is not available for vendor specific use.
Where this term is used for bits, bytes, fields, and code values; the bits, bytes,
fields, and code values are set aside for future standardization. The default value
shall be zero. The originator is required to define a Reserved field or bit as
zero, but the receiver should not check Reserved fields or bits for zero.

Restricted: Refers to features, bits, bytes, words, and fields that are set aside
for other standardization purposes. If the context of the specification applies the
restricted designation, then the restricted bit, byte, word, or field shall be
treated as a reserved bit, byte, word, or field (e.g., a restricted byte uses the
same value as defined for a reserved byte).

Shall: Indicates a mandatory requirement. Designers are required to implement all
such mandatory requirements to ensure interoperability with other products that
conform to this specification.

Should: Indicates flexibility of choice with a strongly preferred alternative.

Vendor specific: Indicates something (e.g., a bit, field, code value) that is not
defined by this specification. Specification of the referenced item is determined
by the manufacturer and may be used differently in various implementations.

3.2 Acronyms and Abbreviations

NRZ: Non-Return-to-Zero
PAM4: Pulse Amplitude Modulation 4-Tevel

Protocol Agnostic Multi-Lane High Speed Connector Page 11
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3.3 Definitions
For the purpose of SFF Specifications, the following definitions apply:

Advanced grounding contacts: Connector contacts that make first and break last and
are capable of carrying power ground return currents and performing electrostatic
discharge. Other terms sometimes used to describe these features are: grounding
pins, ESD contacts, grounding contacts, static drain, and pre-grounding contacts.

Add in card (AIC): The free half of the connector mating interface defined by this
specification. The AIC typically includes more functionality than the physical
mechanical interface.

Asymmetric (transmission): Bi-directional interface where the maximum rate of
transfer for each direction may be independently specified.

Alignment guides: Connector features that preposition insulators prior to
electrical contact. Other terms sometimes used to describe these features are:
guide pins, guide posts, blind mating features, mating features, alignment
features, and mating guides

Board Termination Technologies: Surface mount single row, surface mount dual row,
through hole, hybrid, straddle mount, press fit.

Chiclet: A building block for use in naming convention defined as 8 differential
pairs of data signals.

Contact mating sequence: Order of electrical contact during mating/unmating
process. Other terms sometimes used to describe this feature are: contact
sequencing, contact positioning, make first/break Tast, EMLB (early make late
break) staggered contacts, and long pin / short pin.

Discrete pin connector: Connector where no pins are bussed together.

Fixed: Used to describe the gender of the mating side of the connector that
accepts its mate upon mating. This gender 1is frequently, but not always, associated
with the common terminology "receptacle". Other terms commonly used are "female"
and "socket connector". The term "fixed" is adopted from EIA standard terminology
as the gender that most commonly exists on the fixed end of a connection, for
example, on the board or bulkhead side. In this specification "fixed" is
specifically used to describe the mating side gender illustrated in Figure 2-1.

Fixed Board: A connector that uses a fixed gender mating side and a termination
side suitable for any of the printed circuit board termination technologies.

Free: Used to describe the gender of the mating side of the connector that
penetrates its mate upon mating. This gender is frequently, but not always,
associated with the common terminology "plug". Other terms commonly used are "male"
and "pin connector". The term "free" is adopted from EIA standard terminology as
the gender that most commonly exists on the free end of a connection, for example,
on the cable side. In this specification "free" is specifically used to describe
the mating side gender illustrated in Figure 2-1.

Free Board: A connector that uses a free gender mating side and a termination side
suitable for any of the printed circuit board termination technologies

Protocol Agnostic Multi-Lane High Speed Connector Page 12
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Height: Distance from board surface to farthest overall connector feature
Mating side: The side of the connector that joins and separates from the mating

side of a connector of opposite gender. Other terms commonly used in the industry
are mating interface, separable interface and mating face.

FREE FIXED

A

FIGURE 3-1. MATING SIDE GENDER DEFINITION

nC: Connector naming (1C, 2C, 4C) convention that indicates the number of
Chiclets. This convention is used because common naming such as “x4, x8” etc.
implies symmetrical data transfer in each direction.

Offset: An alignment shift from the center Tine of the connector

Optional: This term describes features which are not required by the SFF
Specification. However, if any feature defined by the SFF Specification is
implemented, it shall be done in the same way as defined by the Specification.
Describing a feature as optional in the text is done to assist the reader. If there
is a conflict between text and tables on a feature described as optional, the table
shall be accepted as being correct.

Orthogonal: A connector design for use with printed circuit board assembly
technology where the mating direction is parallel to the plane of the printed
circuit board while the drive is perpendicular to it.

Reserved: Where this term 1is used for defining the signal on a connector contact
its actual function is set aside for future standardization. It is not available
for vendor specific use. Where this term is used for bits, bytes, fields and code
values; the bits, bytes, fields and code values are set aside for future
standardization. The default value shall be zero. The originator is required to
define a Reserved field or bit as zero, but the receiver should not check Reserved
fields or bits for zero.

Right Angle: A connector design for use with printed circuit board assembly
technology where the mating direction is parallel to the plane of the printed
circuit board

Single row: A connector design for use with surface mount printed circuit board
assembly technology where the termination side points are arranged in one Tine

Straddle mount: A connector design style and a printed circuit board design style
that uses surface mount termination points on both sides of the board. The
connector is frequently centered between the top and bottom surfaces of the board.

Straight: A connector design for use with printed circuit board assembly
technology where the mating direction is perpendicular to the plane of the printed
circuit board

Protocol Agnostic Multi-Lane High Speed Connector Page 13
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Surface mount: A connector design and a printed circuit board design style where
the connector termination points do not penetrate the printed circuit board and are
subsequently soldered to the printed circuit board

Through hole: A connector design and a printed circuit board design style where
the connector termination points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board.

Wipe (Contact Location): The contact location has two components: direction of
mating and direction of contact pitch. In the direction of mating, the Free contact
Tocation shall be a minimum of 0.05 mm from either end of the Fixed contact mating
interface after mating and Tlatching.

. \\:\\\ \\\\ FIXED

L b,
FREE B
0.05 MNIMUM ——1 1= - — 0.05 MNIMUM

FIGURE 3-2. DIRECTION OF MATING

In the direction of contact pitch, the Free contact shall have no less than 50% of
the available mating width in contact with the Fixed contact and there shall be a
minimum clearance to the adjacent Fixed contact. The minimum clearance to the
adjacent Fixed contact shall be 0.075 mm for interfaces with a pitch of at least
0.70 mm. For pitches less than 0.70 mm, the minimum clearance should be reviewed on
a case by case basis to insure that a shorting condition does not exist.

e f— 50% CONTACT INTERFACE MINIMUM

—=1| = CONTACT INTERFACE WIDTH

FIXED ik
W
W//_§W&_W//_

- =— MINIMUM CLEARANCE
FIGURE 3-3. DIRECTION OF CONTACT
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Wipe (Minimum Effective Contact): The distance that the Free contact moves along
the Fixed contact without Tosing electrical connection.

T §\\\\\\\\\ |
////////////////////

FREE

FIGURE 3-4. CONTINUOUS CONTACT

A split or interrupted contact surface (i.e. a contact interface with a pre-pad) is
allowable so Tong as the gap does not allow for the Free contact to make contact
with a non-conductive surface.

| \x\\\\ NN\

N F
R o v '

|==.
O

0.05 MINIMUM —=— =— —1 = 0.05 MINIMUM
FIGURE 3-5. SPLIT CONTACT

The minimum effective wipe is dependent on the finish of the contact interface.
Tin-Tin interfaces shall have a minimum effective wipe of 2.00 mm. Gold-Gold
interfaces shall have a minimum effective wipe of 0.40 mm.
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4. General Description

This specification defines a card edge connector and add in card interface. Refer
to SFF-TA-1020 for cable application details. This connector 1is deployable in a
variety of applications and maintains interoperability between cards of different
sizes. The connector supports signaling rates from 2.5 GT/s NRZ to 112 GT/s PAM4.
This includes but is not 1limited to 16, 28, 32, and 56 GT/s NRZ, and 56, 64, and
112 GT/s PAM4. Only the orthogonal version of the connector is limited to
signaling rates from 2.5 GT/s NRZ to 32 GT/s NRZ.

This specification describes four different connector orientations, straight, right
angle, orthogonal and straddle mount, and four connector sizes as follows.

1. 1C Connector: A connector with 56 contacts with up to 18 differential pairs
of data signals in a GSSGSSG configuration.

2. 2C Connector: A connector with 84 contacts with up to 26 differential pairs
of data signals in a GSSGSSG configuration.

3. 4C Connector: A connector with 140 contacts with up to 44 differential pairs
of data signals in a GSSGSSG configuration as defined 1in.

4. 4C+ Connector: A connector with 168 contacts with up to 52 differential
pairs of data signals in a GSSGSSG.

In addition to differential pairs of data signals, each connector provides a number
of contacts to supply power and management signals. To balance connector
flexibility with higher signaling rates, the following connector types are defined.

Type 1: The connector uses a discrete pin interface that allows repurposing for
other applications and supports asymmetric transmission. The connector supports
repurposing of power and management pins for high speed differential pairs in a
GSSGSSG configuration and vice versa.

Type 2: The connector uses a mix of defined high speed data signals in a GSSGSSG
configuration, power, and management signals. In this connector type, the defined
grounds may be joined together within the connector.

Connector type 2 shall be clearly labeled on the connector that it is a Type 2
connector. Connector type 1 may be labeled on the connector. See Section 7 for
the pin geometry pattern for each type.

2C, 4C, and 4C+ connectors provide keys to provide fine alignment and prevent 180
degree insertion. 1C connectors use the internal side walls of the connector for
fine alignment and are keyed by the form factor and host. Refer to specific
application specifications for pin functions and assignments. For a reference 1list
of applications and pin assignments in the industry refer to REF-TA-1012: Pin
Assignment Reference for SFF-TA-1002 Connectors.

Figure 4-1 represents a typical mating configuration of this connector. Figure 4-3
show the three connector sizes

Protocol Agnostic Multi-Lane High Speed Connector Page 16
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22

FIGURE 4-1. TYPICAL MATING CONFIGURATION FOR STRAIGHT AND RIGHT ANGLE CONNECTORS

FIGURE 4-2. TYPICAL MATING CONFIGURATION FOR ORTHOGONAL CONNECTORS

1C Connector 2C Connector 4C Connector 4C+ Connector

FIGURE 4-3. CONNECTOR SIZES

The connector allows complete upward and downward interoperability as follows and
as indicated in Table 4-1 and shown in Figure 4-4 and Figure 4-5:

TABLE 4-1. INTEROPERABILITY MATRIX REQUIREMENTS

Add-in Cards (AICs)
g 1C 2C 4C 4C+
g | 1C v v v v
S 2C v v v v
Protocol Agnostic Multi-Lane High Speed Connector Page 17
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4C v v v v
AC+ v v v v

*Note: 1C, 2C, and 4C connectors/AICs must be aligned through the
mating form factor and host with the 4C+ connector/AICs to ensure
interoperability as shown in Figure 4-4.

FIGURE 4-4. STRAIGHT CONNECTOR AND AIC INTEROPERABILITY

Protocol Agnostic Multi-Lane High Speed Connector Page 18
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FIGURE 4-5. RIGHT ANGLE CONNECTOR AND CARD INTEROPERABILITY

FIGURE 4-6. STRADDLE MOUNT CONNECTOR AND CARD INTEROPERABILITY

Protocol Agnostic Multi-Lane High Speed Connector Page 19
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FIGURE 4-7. ORTHOGONAL CONNECTOR AND CARD INTEROPERABILITY

This specification defines the contact range that the retention scheme must provide
to assure acceptable connector performance.

Protocol Agnostic Multi-Lane High Speed Connector Page 20
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5. Connector Interface Dimensions

5.1 General Requirements

A11 dimensional requirements for the connector and mating card within this
specification shall be met in order to provide interoperability between connector
and add in card and to fit within the physical boundaries required by the host.

5.2 General Tolerances

Unless otherwise shown, the following tolerances shall apply to the figures:
a. Two-Place dimension = +/- 0.20mm
b. Angular dimension = +/- 3 degrees

Protocol Agnostic Multi-Lane High Speed Connector Page 21
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5.3 Unshielded Fixed (Receptacle) Connectors

5.3.1 Unshielded Fixed (Receptacle) Straight Connectors

B28 Bl

A28 Al
«— (23.88) ——»

56 Position

«— (3560 ————»

84 Position

A70 Al
< (57.02)

A J

4C Connector

140 Position
B70 Bl OBl

A70 Al 0OAl
(69.22)

F 3
A 4

—» (6.00) «—

4C+ Connector

(9.10)

168 Position

FIGURE 5-1. 1C, 2C, 4C AND 4C+ STRAIGHT CONNECTOR DIMENSIONS OVERVIEW
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FIGURE 5-2. 1C, 2C, 4C AND 4C+ STRAIGHT CONNECTOR PROFILE DIMENSIONS
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FIGURE 5-4. 2C STRAIGHT CONNECTOR DIMENSIONS

¢ of DATUM C—e| 15.675} -

Protocol Agnostic Multi-Lane High Speed Connector Page 25
Copyright © 2024 SNIA. A1l rights reserved.



Published SFF-TA-1002 Rev 1.5

|.7$i:0,03—=' e_m
— |3.520:!:0.04D—h-p
— (15 .80) ———————= @ [0 05[A]D]C
870 (2.31) &= ba— (10, 225) —=— --.E
— ] | .
Ji i L
ananonpRaRanan | | BN 11.80 MAX)

] \k‘u \{ of DATUM D
AT F
¢ of DATUM C § of DATUM of DA1UM £ POSITION Al
L—-—Js (16.55] [DENTIF [CAT |ON

MARK
I 57.17 MAY
- 55.32+£0.08 epr—{C]
}
1
i i
1
ru ] : W
; T
—e{b= X0 0. 25) OPT torm—)l \ kOPTIONAL : Iil
[ [0 1 ]alw-v ¢ of DATUM € f ma
[ ={1.55
@1,0040.05
[& 10 0s[a[c]o
1
- | _ . : - 1.75
i i - : t’
¢ of DATUM cj {26.385]
FIGURE 5-5. 4C STRAIGHT CONNECTOR DIMENSIONS
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FIGURE 5-6. 4C+ STRAIGHT CONNECTOR DIMENSIONS
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FIGURE 5-7. SECTION A: 1C, 2C, 4C AND 4C+ STRAIGHT CONNECTOR SEATING PLANE
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FIGURE 5-8. DETAIL A: STRAIGHT CONNECTOR SMT LEAD CO-PLANARITY

5.3.2 Unshielded Fixed (Receptacle) Right Angle Connectors
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FIGURE 5-9. 1C, 2C, 4C AND 4C+ RIGHT ANGLE CONNECTOR DIMENSIONS OVERVIEW
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FIGURE 5-10. 1C, 2C, 4C AND 4C+ RIGHT ANGLE CONNECTOR PROFILE DIMENSIONS
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FIGURE 5-14. 4C+ RIGHT ANGLE CONNECTOR DIMENSIONS
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FIGURE 5-15. SECTION A: 1C, 2C, 4C AND 4C+ RIGHT ANGLE CONNECTOR SEATING PLANE
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FIGURE 5-16. DETAIL B: RIGHT ANGLE CONNECTOR SMT LEAD CO-PLANARITY

TABLE 5-1. RIGHT ANGLE HEIGHT VARIATIONS

DIM H (mm) DIM G (mm)
6.55 MAX 4.05
5.55 MAX 3.05
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5.3.3 Unshielded Fixed (Receptacle) Straddle Mount Connectors
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FIGURE 5-17. 1C, 2C, 4C AND 4C+ STRADDLE MOUNT CONNECTOR DIMENSIONS OVERVIEW
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FIGURE 5-18. 1C, 2C, 4C AND 4C+ STRADDLE MOUNT CONNECTOR PROFILE DIMENSIONS (MM)
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FIGURE 5-27. SECTION A: STRADDLE MOUNT CONNECTOR SEATING PLANE DIMENSIONS (MM)
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FIGURE 5-28. SECTION A: STRADDLE MOUNT CONNECTOR SEATING PLANE WITH ZERO OFFSET
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FIGURE 5-29. FIXED SIDE BOARD EDGE PROFILE DIMENSIONS (MM)
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TABLE 5-2. STRADDLE MOUNT HOST BOARD THICKNESS AND OFFSET VARIANTS (MM)

DIM T DIM U
(HOST BOARD THICKNESS) (OFFSET)
1.57+0.15 (.0627) 0.00 (.00007)
1.93+0.19 (.076”) 0.30 (.0118™)
2.36+0.23 (.093”) 0.00 (.0000)
2.55+0.23 (0.1007) 0.00 (.0000)
3.05+0.25 (.1207) 0.00 (.00007)

5.3.4 Unshielded Fixed (Receptacle) Press fit Orthogonal Connectors

4 TAEAALLLLLLE] !
S €] |
ol |o_1B0Max
i
,]—.
LLT N >
[y
II,J ————
! %'ﬁﬁ (
[4]e0.108]W[D] |- B=3 |
FIGURE 5-30. 1C RIGHT ANGLE ORTHOGONAL CONNECTOR DIMENSIONS (MM)
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FIGURE 5-31. 2C RIGHT ANGLE ORTHOGONAL CONNECTOR DIMENSIONS (MM)
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5.3.5 Unshielded Fixed (Receptacle) Surface Mount Orthogonal Connectors
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FIGURE 5-32. 1C RIGHT ANGLE ORTHOGONAL SMT
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5.4 Add-In Card Free (Plug) Mechanical Drawings

The Add-In Card (AIC) card outline dimensions are shown in Figure 5-35 through Figure
5-41. If plating tie bars are used for plating purposes, all tie bars shall be
removed on the mating AIC. Al1 chamfered edges and edge of pads shall be free of
burrs.

b G.BE-_FDJ?:}

h

b ;
1. 5740 .13 —e=
2% 30, 0°+5. 0"
\\\*E-

> D

FIGURE 5-35. AIC MATING CARD PROFILE DIMENSIONS
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Notes: Position Al on opposite side of card of Bl. Dimensions for pad locations are
to center of the pad

1 2251 ==

FIGURE 5-36. AIC 1C MATING CARD DIMENSIONS
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FIGURE 5-37. AIC 2C MATING CARD DIMENSIONS
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FIGURE 5-39. AIC 4C+ MATING CARD DIMENSIONS (MM)

TABLE 5-3. WIPE VALUES FOR LEVEL 1 AND LEVEL 2 SEQUENCING

Wipe (mm)
Level 1 sequence 1.7 REF

Level 2 sequence 1.3 REF

+0.23
3.000,"73
CONTACT POINT LE5§f0213
REFERENCE LINE = LEvEL 2t
¥ ;—(O.IO}
(2.58)
i A 2
0.38+0,05 —5~ f=o— % % t_ftﬁﬁfof]S
[#[o. 1[pl6]E] SEQUENCE
SPLIT PAD

OPTIONAL AS NEEDRED
Notes: PCB Solder Mask should not be less than 2.87 mm from Datum G

FIGURE 5-40. DETAIL C: 1C AIC PAD DIMENSIONS (OPTIONAL SPLIT PAD SHOWN)
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+0.23
3,00__0']3
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fr ] {0.10)
(2.58) 111 G|
_ 5 — G
i N, ,
0.3840.05 &= «a—\\J[_

5

¢

by
PLIT pap 0 88£0.13

LEVEL 1
PTIONAL
AS NEEDED SEQUENCE

Notes: PCB Solder Mask should not be less than 2.87 mm from Datum G
FIGURE 5-41. DETAIL D: 2C, 4C AND 4C+ AIC PAD DIMENSIONS (OPTIONAL SPLIT PAD SHOWN)

[0, 1[D]6]F]

5.5 Outer Locus of the Connector Mating Contacts

Figure 5-42 through Figure 5-45 show the outer locus of the connector contacts at

the AIC mating interface.
¢ ofDMﬂME———“\Q
== & 015

AR | =

TYF,
—
QOUTER LOCUS OF CONTACT PIN
FROM POSITIONAL TOLERANCE AND
FEATURE SIZE {BCGUMDING WIDTH?

FIGURE 5-42. 1C OUTER LOCUS OF CONNECTOR CONTACT PIN
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ﬁ/r———q of DATUM F
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FIGURE 5-43. 2C OUTER LOCUS OF CONNECTOR CONTACT PIN
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2 005 =t
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FIGURE 5-44. 4C OUTER LOCUS OF CONNECTOR CONTACT PIN

/d; of DATUM F

DUTER LOCUS GF CONTACT PIN Tfp
FROM POSITIONAL TGLERANCE AND
FEATURE STZE (BOUNDING WIDTHI

FIGURE 5-45. 4C+ OUTER LOCUS OF CONNECTOR CONTACT PIN
5.6 Outer Locus of SMT Leads

Figure 5-46 through Figure 5-59 show the outer locus of the flat surfaces of the
connector SMT Teads.
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0. 3%

FIGURE 5-46. 1C STRAIGHT OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-47. 1C RIGHT ANGLE OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-48. 1C STRADDLE MOUNT OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-49. 1C SMT ORTHOGONAL OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-51. 2C RIGHT ANGLE OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-55. 4C RIGHT ANGLE OUTER LOCUS OF CONNECTOR SMT LEADS
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Protocol Agnostic Multi-Lane High Speed Connector Page 55
Copyright © 2024 SNIA. A1l rights reserved.



SFF-TA-1002 Rev 1.5

.
Published
16.940
34 230
~{o.0] [1.0z0]
1.825 = -é%-/r—lﬂ
oA O AN AR A AN AnAAAAAAARAAARA AoaAanAaApAaAAaAAaAARARAAARAAAAARA (AR | L
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu S T F500500050558 T
—-E{} -------------------------------------------------------------- ﬁ --------------------------------------- ﬂ ----------------------- FA - 4.185
v ]
e e e e e T meeecceecnnnns ] ppennnn e e Pemee e =i
(IR N|uuin|uuiRju|R|R]N]ujR]R]R|R]R]N]N|R]N]N]R]R] N]N] OO OOooooooT OOOO OO OO OO OO OO OO OO OO OO0 OOOOo oo = f ]
Lo
S S e R
.82

FIGURE 5-57. 4C+ STRAIGHT OUTER LOCUS OF CONNECTOR SMT LEADS
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FIGURE 5-59. 4C+ STRADDLE MOUNT OUTER LOCUS OF CONNECTOR SMT LEADS

5.7 Outer Locus of Press fit Leads
Figure 5-60 through Figure 5-61 show the outer Tocus of the flat surfaces of the
orthogonal press fit leads.
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6. Performance Requirements

6.1 Mechanical

Testing and Performance

SFF-TA-1002 Rev 1.5

The connector shall meet the mechanical testing requirements shown in Table 6-1.

TABLE 6-1. MECHANICAL TESTING REQUIREMENTS

Mechanical Test
Description

Procedure

Requirement

Insertion Force
(AIC to
Connector)

EIA-364-13

Axial Tension/Compression
machine such as an Instron
Tensile Tester. Rate:

25.4 mm/min. A gauge or AIC
manufactured to the maximum
thickness shall be used for
testing purposes.

1.1 N/pin pair Maximum

Unmating Force
(AIC to
Connector)

EIA-364-13

Axial Tension/Compression
machine such as an Instron
Tensile Tester. Rate:

25.4 mm/min. A gauge or AIC
manufactured to the minimum
thickness shall be used for
testing purposes.

0.10 N/pin pair Minimum

Insertion Force
(Connector to
Board)

EIA-364-05

Axial Tension/Compression
machine such as an Instron
Tensile Tester.

SMT: 0-3 N maximum to enable
pick and place

Press fit: 27 N/pin maximum

Retention Force
(Connector to
Board, press fit

EIA-364-05

Axial Tension/Compression
machine such as an Instron
Tensile Tester.

2 N/pin minimum to remove

only)
EIA-364-09
Use appropriate AIC. Perform LLCR: Refer to Table 6-9for
required cycles for connector : _
i 4 LLCR requirements. Note:
DurabiTlity grade required per the table This specification
(mating/unmating) below. Plug and unplug cycles b

at a rate of 25.4 mm/minute,
replace mating card after 25

cycles

intentionally deviates from
EIA-364-09 procedure

Note:

Protocol Agnostic Multi-Lane High Speed Connector

TABLE 6-2. MATING CYCLES BY CONNECTOR GRADE

Connector Grade Total Cycles
A 200
B 100
C 50

To enable high durability cycles, a metal alignment key may be implemented

in the connector body.
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6.2 Electrical Testing and Performance

Refer to Table 6-3 for connector electrical ratings and Table 6-4 for electrical
test requirements and procedures.

TABLE 6-3. CONNECTOR ELECTRICAL AND OPERATING TEMPERATURE RATINGS.

Parameter Value Unit Comment
. . Refer to Table 6-4 for
Voltage Rating per pin 29 Vv testing requirements
Tested per EIA 364-70, up
Current Rating per pin 1.1 A to a max1mum_of 6 adjgcent
pins per side, 12 pins
total
Temperature Rating -40 to 85° C

TABLE 6-4. ELECTRICAL TEST REQUIREMENTS AND PROCEDURES

Test Description Requirement Procedure
EIA 364-20 Method B
Test between adjacent contacts of

1 minute hold unmated connector assemblies.
Dielectric with no Voltage: 300 VAC, Current leakage:
withstanding voltage. breakdown or 0.5 mA max. Note: This
flashover specification intentionally
deviates from EIA 364-20 standard
procedure.
ETIA 364-21
_ _ 1.000 Mo After 100 VDQ for 1_minute:
Insulation resistance m%nimum measure the insulation resistance

between the adjacent contacts of
unmated connector assemblies.

6.3 Signal Integrity Testing and Requirements

The connector shall meet the Signal Integrity requirements for all line rates
specified in Table 6-5, Table 6-6, and Table 6-7. This specification does not
restrict, require or define a specific impedance for the connector. The electrical
requirements contained in Table 6-5, Table 6-6, and Table 6-7 are normalized to an
85 Ohm differential simulated or measured environment. Refer to SFF-TA-1017 for
test fixture specifications to measure straight connectors. Refer to SFF-TA-1018
for test fixture specifications to measure right angle connectors. Refer to SFF-
TA-1019 for test fixture specifications to measure straddle mount connectors.
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TABLE 6-5. STRAIGHT, RIGHT ANGLE AND STRADDLE MOUNT CONNECTOR SIGNAL INTEGRITY
REQUIREMENTS (NON PCIE APPLICATIONS)

Power Sum Near End
and Far End Crosstalk

Line Rate Insertion Loss Return Loss

25 GT/s NRZ |Loss up to 16GHz < 1dB Up to 16GHz = 40dB

28 GT/s NRZ |Loss up to 16GHz < 1dB 5 Up to 16GHz < 40dB

-
o
S

56 GT/s PAM4 |Loss up to 16GHz < 1dB Up to 16GHz < 40dB

-
(&
e

32 GT/s NRZ |Loss up to 16GHz < 1dB | |Up to 16GHz < 40dB

Return Loss (dB)
N
o

N
(&

Loss up to 16GHz < 1dB [
For frequency >16GHz 30f
and < 28GHz. Loss up ’
to 1.5dB

| |Up to 16GHz < 40dB
| |Frequency >16GHz and
11 28GHz. Up to 36dB

56 GT/s NRZ

0 5 10 15 ‘2‘0”“2‘5“”30
Loss up to 16GHz < 1dB Frequency (GHz)

For frequency >16GHz
and < 28GHz. Loss up
to 1.5dB

Up to 16GHz = 40dB
Frequency >16GHz and
< 28GHz. Up to 36dB

112 GT/s PAM4
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TABLE 6-6. STRAIGHT, RIGHT ANGLE AND STRADDLE MOUNT CONNECTOR SIGNAL INTEGRITY
REQUIREMENTS (PCIe APPLICATIONS)

. . Power Sum Near Power Sum Far |Intrapair
Line Rate Insertion Loss Return Loss End Crosstalk End Crosstalk Skew
8 GT/s NRZ See 32GT/s NRZ values from Table 6-5
(PCIe 3.0)
16 GT/s NRZ See 32GT/s NRZ values from Table 6-5
(PCIe 4.0)
32 GT/s NRZ See 32GT/s NRZ values from Table 6-5
(PCIe 5.0)
>(-0.1-0.040625*f)dB|<(-25+0.625*f)dB|<(-65+0.625*f)dB| <(-70+3.75*f)dB | <0.2 ps°
(0.01<f<16 GHz) (0.01<f<24 GHz) | (0.01<f<24 GHz) | (0.01<f<4 GHz)

64 GT/s PAM4

>(1.75-0.15625*f)dB

(16<f<24 GHz)

iRL™* < -28 dB

ccICNwx? < 149uV

<(-58+0.75*f)dB
(4<f<24 GHz)

(PCIe 6.0) Straight:
CCICNg® < 110uV
Right Angle and
Straddle mount:
CCICN® < 125uV
Notes:
1. Integrated Return Loss (iRL) is an excursion allowance that should only be

(U, N w N

Protocol Agnostic Multi-Lane High Speed Connector

measured if the Return Loss spec is violated. If Return Loss passes then no
iRL measurement is needed. If Return Loss fails but iRL passes then Return
Loss is considered passing. See Equation 6-1 for how to calculate iRL.

. ccICNwxr is an excursion allowance that should only be measured if the Power

Sum Near End Crosstalk spec fails. If Power Sum Near End Crosstalk passes
then no ccICNwyx measurement is needed. If Power Sum Near End Crosstalk fails
but ccICNwr passes then Power Sum Near End Crosstalk is considered passing.
See Equation 6-2 for how to calculate cCICNyr.

. CCICNwxr is an excursion allowance that should only be measured if the Power

Sum Far End Crosstalk spec fails. If Power Sum Far End Crosstalk passes then
no ccICNir measurement is needed. If Power Sum Far End Crosstalk fails but
CCICNwxr passes then Power Sum Far End Crosstalk is considered passing. See
Equation 6-3 for how to calculate ccICNixw. Excursions of PSFEXT shall not
deviate PSFEXT by more than 4db with a frequency span less than 2 GHz.

. Nyquist frequency: 16 GHz for PCIe 6.0
. Measurement not required.

Evaluated through simulation using EIPS method
documented in Appendix E.

EQUATION 6-1. INTEGRATED RETURN LOSS (iRL) CALCULATION

N
1
iRL = dB NZ W(f)RLZ,4(f)

- RLa(fi) = CIRLu(fid| + [RLx(fi)[)/2
. RLu(f), RL.(f) = connector return loss

. Weighting Function W(fi)

)
- e

. 2.fi 1

sinc“ (=) ———
f Tiva, JLiye

v G

= 32 GHz for PCIe 6.0
= 9.46 GHz, (where f, =

Qifs; rise time (T,)=25ps)
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ccICNygxr = df Z 02 (—)smcz(k *

6. f, = 1.5 x Nyquist frequency
Tength of frequency array, in 10 MHz steps)

7.

N=

Number of samples,
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EQUATION 6-2. COMPONENT CONTRIBUTED INTEGRATED CROSSTALK NOISE FOR NEAR END
CROSSTALK (ccICNyxr) CALCULATION

Nmax

ILpost—channel(k)
10

f)loa )

1

1

fo 1

K+ df
fe

+(

1. ILpost—channel = _6dB @ Nqu'ist fr‘equency, [Lpost—channel(f)

N

[o) I, B UV}

(e.g., k =

- fe

. o

=31.53 GHz,
scaling factor

(sinc(x) =

Frequency sweep for function
0.01 GHz,

5/9

10PSNEXTi/10)

)4—

K+ df

1+
fr

(

~Gf

fb/2

= 0.2365/ T,; T,=7.5ps)

)8

MDNEXT (k)

10

= 0.01 GHz to 1.5*Nyquist in 0.01 GHz steps
Nmax = 2400 for PCIe 6.0)

. Ayy=1000 mVpp (differential peak to peak voltage)
fr= 1.5*Nyquist (where f

sinc function definition in these equations is normalized sinc function
sin(pi*x)/(pi*x))
7. MDNEXT (k) = 10log;, (X3,

EQUATION 6-3. COMPONENT CONTRIBUTED INTEGRATED CROSSTALK NOISE FOR FAR END
CROSSTALK (ccICNeexr) CALCULATION

ccICNpgxr

1.

oo

MDFEXT (k)
10

NOoO v b

Nmax
ILpre—channel(k) 1L ost—channel(k) 1 1
_df Z a% ( FT)SmCZ(k*—f)m( BT +T k*df k*df
fo 1+ (F)*||1+(F)°8
ft fr
1 25.25
ILpTe—channel = _2525dB @ Nqu1St’ [Lpost—channel(f) _(fb7)f
) ILpost—channel = -6dB @ Nyqu-iSt’ [Lpost—channel(f) (f—/z)f

Frequency sweep for function = 0.01 GHz to 1.5*Nyquist in 0.01 GHz steps
(e.g., k = 0.01 GHz, Nmax = 2400 for PCIe 6.0)

. Agr=800 mVpp (differential peak to peak voltage)

. ft=31.53 GHz, f.=1.5*Nyquist (where f, = 0.2365/ T,; T.=7.5ps)

. 62 = scaling factor 5/9

sinc function definition in these equations is normalized sinc function

(sinc(x) =

sin(pi*x)/(pi*x))

. MDFEXT(k) = 10log;, (X%, 107SFEXTi/10)

TABLE 6-7. ORTHOGONAL (SMT AND PRESS FIT) CONNECTOR SIGNAL INTEGRITY REQUIREMENTS

ONLY
Insertion Loss Return Loss Power Sum Near |Power Sum Far| Intra-pair
End Crosstalk |[End Crosstalk Skew
Line Rate| - i i
16GT/s | g g” e 5ps Max
NRZ | g™ teo
R W e Ew e w B P B
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-0.8-0.1375*f dB

-20+f dB (0<f<4 GHz)

-18.2+0.55*f dB
(4<f<16 GHz)

-50+1.25*f dB
(0<f<8 GHz)

-50+1.25*f dB
(0<f<8 GHz)

L;gec$?§e (0<f<16 GHz) _40 dB _40 dB > s Max
NRZ 3-0.375%f dB -27+1.1*f dB (8<f<16 GHz) | (8<f<16 GHz)
(16<f<24 GHz) (16<f<20 GHz)
== -53.3+0.83*f dB|-60+1.25*f dB
-5 dB (16<f<24 GHz) |(16x<f<24 GHz)
(20<f<24 GHz)
Intra-pair
EIA 364-90 EIA 364-30 |\ ow shall
EIA 364-101 The measured .
EIA 364-108 The measured . . be achieved
The measured TH d diff (a1 S differential h h
differential S (e measure 1Tterentia S parameter throug
Procedure| parameter shall be differential S parameter shall shall be EIPS
referenced to an 850 parameter shall be be referenced referenced to measurement
. . referenced to an 85Q to an 85Q method
differential . . . . . an 85Q
. differential impedance.| differential . . documented
impedance. . differential |. .
impedance. . in Appendix
impedance. E

6.4 Reliability Testing and Requirements

Table 6-8 shows the testing order required to validate the connectors developed

with this specification per five EIA 364-1000 test groups

cycle requirements. Five samples shall be tested per group.

TABLE 6-8. RELIABILITY TEST SEQUENCE

for 3, 5, or 7-year Tife

Test Group
T
est 1 2 3 4 5
Low Level Contact Resistance 1,4.6 1,4.6,8 1,3.5.7 |1.4,6,8,10 2,4
Dielectric withstanding 1,5
voltage
Reseating 5 7 9
Vibration 4
Mechanical Shock 6
Durability (preconditioning) 2 2 2 2
Temperature Life 3 3
Temperature Life
(preconditioning) 3
Thermal Shock
Cyclic Temp and Humidity
Mixed Flowing Gas 5
Thermal Disturbance 7
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TABLE 6-9. RELIABILITY TEST CONDITIONS

Reliability Test

L, Procedure Requirement
Description

Refer to EIA 364-1000 for requirements No evidence of

Durability physical damage

(preconditioning)

EIA-364-17, Method A (without Electrical, mechanical
Temperature Life electrical load) and environmental

Test Temperature and Test Duration per [criteria

EIA 364-1000 Table 8
Temperature Life ]
(preconditioning) Test Temperature and Test Duration per
EIA 364-1000 Table 9

EIA-364-23 (termination of connector to
board carrier shall be included in the
measurements)

Low Level Contact
Resistance (LLCR) Delta: 15mQ MAX

EIA-364-27, Test Condition A Electrical, mechanical
and environmental
Alternately, for DIMM applications, criteria

Trapezoidal shock 50 G, = 10%
Duration 11 ms

Velocity change 170 inch/sec, +* 10%
Three drops in each of six directions
. are applied to each of the samples
Mechanical Shock
Shock and Vibration board design should
have proper footprint to mate to the
connector and test equipment and not
produce resonances across the test
frequency profile. Further design
details are the discretion of the
implementer of the test.
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Re};ab11jty_Test Procedure Requirement
escription
EIA-364-28 Test Condition D No discontinuities of
> 1 microsecond
Random profile: electrical, mechanical
5 Hz @ 0.01 g2/Hz to 20 Hz @ 0.02 g2/Hzjand environmental
(slope up) criteria
20 Hz to 500 Hz @ 0.02 g2/Hz (flat)
Input acceleration is 3.13 g RMS
10 minutes per axis for all 3 axes on
) ) all samples Random control Timit
Vibration tolerance is = 3 dB
Shock and Vibration board design should
have proper footprint to mate to the
connector and test equipment and not
produce resonances across the test
frequency profile. Further design
details are the discretion of the
implementer of the test.
EIA-364-31B, Method III without Electrical, mechanical
conditioning, initial measurements, and environmental
. cold shock and vibration. Ramp times criteria
Cyclic should be 0.5 hour and dwell times
Temperature and  |should be 1.0 hour. Dwell times start
Humidity when the temperature and humidity have
stabilized within specified Tevels,
perform 24 cycles in mated condition.
EIA-364-32, Method A, Table 2, Test Electrical, mechanical
Condition 1, and environmental
Thermal Shock -55 °C to 85 "C, perform 5 cycles in [criteria
mated condition
EIA-364-1000 Cycle the connector ETectrical, mechanical
between 15 3 °C and 85 3 °C, as and environmental
measured on the part. Ramps should be alcriteria
Thermal minimum of 2 "C/minute. Dwell times
Disturbance should ensure that the contacts reach
the temperature extremes (a minimum of
5 minutes), humidity is not controlled;
perform 10 cycles in mated condition.
EIA-364-65, class IIA, Option 4. ExposelElectrical, mechanical
. . all specimens in the mated condition and environmental
Mixed Flowing Gasifor the total mixed flowing gas criteria
exposure duration per Table 4.
Manually unplug/plug the connector. No evidence of
Reseating Perform 3 cycles physical damage

6.5 Manufacturability Testing and Requirements

Table 6-8 shows the testing required to validate the connectors developed with this
specification meet common manufacturing criteria in the electronics industry. The
test details shown here are for reference. It is recommended that the connector
body be narrowed above the SMT Teads to allow for visual inspection of solder
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joints.
TABLE 6-10. RELIABILITY TEST CONDITIONS
Manufacturing .
Test Description Procedure Requirement
Solderability - [J-STD-002D; Condition C, 8 hours [95% coverage minimum
Lead Free + 15 minutes steam precondition.

Lead Free Process
ability

260 "C, 5 seconds.

No physical damage to
connector per visual
inspection at 24 inches. No
magnification

Electronic
Assembly Rework,
Repair, and
Modification
Procedures

IPC-7711/7721: Rework, Repair and
Modification of Electronic
Assemblies

Meets Class 2, Highest Level
of Conformance (section
1.5.1)

Electronic
Assembly
Materials,
Methods, and
Acceptance
Criteria

IPC J-STD-001: Requirements for
Soldered Electrical and
Electronic Assemblies

Meets Class 2 Acceptance
criteria, Dedicated Service
Electronic Products (section
1.3)
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7. Pin Geometry Pattern

As stated in section 4, the connector supports multiple types depending on if
grounds need to be tied together for improved signal performance. The tables below
only describe which pins use a “signal” geometry, which pins use a “GND” geometry,
and which pins are Power or Control(“PWRCTL”), if and only if the geometry of those
pins is different and does not define a functional pin out.

Type 1 connector is defined in Table 7-1 below. If a connector implementation uses
different pin geometry between ground pins and high speed signal pins, the
connector shall follow the GSSGSSG pattern defined.
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TYPE 2 CONNECTOR WITH GROUNDS TIED TOGETHER IS DEFINED IN TABLE 7-2 BELOW.TABLE
7-1. TYPE 1 PIN GEOMETRY PATTERN FOR 1C, 2C, 4C, AND 4C+ CONNECTORS

Connector
Variation

Row |Side A | Side B

10199Uu0) JT
10329UU0) T
10323UU0) I

10323UU0) J
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TABLE 7-2. TYPE 2 PIN GEOMETRY PATTERN FOR 1C, 2C, 4C, AND 4C+ CONNECTORS

Connector
Variation

Row | Side A | Side B

01| PWR/CTL | PWR/CTL
02| PWR/CTL [ PWR/CTL
03| PWR/CTL | PWR/CTL
04| PWR/CTL | PWR/CTL
05| PWR/CTL | PWR/CTL
06| PWR/CTL | PWR/CTL
07| PWR/CTL | PWR/CTL
08| PWR/CTL | PWR/CTL
09| PWR/CTL | PWR/CTL
010| PWR/CTL | PWR/CTL
011| PWR/CTL | PWR/CTL
012| PWR/CTL | PWR/CTL
013| PWR/CTL | PWR/CTL
014| PWR/CTL | PWR/CTL
Key
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL
PWR/CTL | PWR/CTL

[N}

@

B

a

-

S

V(N[ |u|sw(N|k

=
[

-
[=

R
N

R
w

=
B

.
[

10]09UU0) JT

10329UU0) )T

10309UU0) OV

10359UU0) DY

Key

PWR/CTL | PWR/CTL
69| PWR/CTL [ PWR/CTL
70| PWR/CTL [ PWR/CTL
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Appendix A. Mating Sequence

The connector receptacle has one stage of mating. First mate Tast break
functionality is achieved with the Level 1 and Level 2 Sequencing on the AIC mating
pads as indicated in Table A-1. The AIC mating positions below are an example
implementation.

TABLE A-1. CONTACT MATING POSITIONS FOR 1C, 2C, 4C AND 4C+ CONNECTORS

Row AIC Plug (Free) Receptacle (Fixed) Row Row AIC Plug (Free) Receptacle (Fixed) Row
OA1l OA1l 0OB1 0OB1
OA2 OA2 0B2 0B2
OA3 OA3 0OB3 OB3
OA4 OA4 OB4 OB4
OAS5 OAS5 OB5 OB5
OA6 OA6 OB6 OB6
OA7 OA7 0OB7 OB7
OA8 OA8 OB8 OB8
OA9 0OB9 0OB9
OA10 os10 | 0810
OAl1l OA11 OB11 OB11
0OA12 0OA12 0B12 0B12
OA13 0OB13 OB13
OA14 OB14 OB14
KEY KEY
Al B1 B1
A2 B2 B2
A3 B3 B3
A4 B4 B4
A5 B5 B5
A6 B6 B6
A7 B7 B7
A8 B8 B8
A9 B9 B9
A10 B10 B10
All All B11 B11
A12 A12 B12 B12
a1z [ N A13 Rl B13
Al14 Al4 B14 B14
A15 Al15 B15 B15
a1c | AL6 B16 | B16
Al17 Al17 B17 B17
A18 A18 B18 B18
a0 [ A19 p1o | B19
A20 A20 B20 B20
A21 A21 B21 B21
e A22 522 | B2
A23 A23 B23 B23
A24 A24 B24 B24
a2 | A25 525 | B25
A26 A26 B26 B26
A27 A27 B27 B27
A28 A28 B28 B28
KEY KEY KEY KEY
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A29 A29
A30 A30
A31 A31
A33 A33
A34 A34
A35 A35
A36 A36
A37 A37
A39 A39
A40 A40
A41 A41
A42 A42
KEY
A43 A43
Ad4 A44
A45 A45
A47 A47
A48 A48
A49 A49
A50 A50
A51 A51
A53 A53
A54 A54
A55 A55
A56 A56
A57 A57
A59 A59
A60 A60
A61 A61
A62 A62
A63 A63
A65 A65
A66 A66
A68 A68
A69 A69
A70 A70

Protocol Agnostic Multi-Lane High Speed Connector
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B29 B29
B30 B30
B31 B31
IR B32
B33 B33
B34 B34
B35 B35
B36 B36
B37 B37
| sss T T B38
B39 B39
B40 B40
B41 B41
B42 B42
KEY
B43 B43
B44 B44
B45 B45
| sas I T B46
B47 B47
B48 B48
B49 B49
B50 B50
B51 B51
| es2 T T B52
B53 B53
B54 B54
B55 B55
B56 B56
B57 B57
| ess T T B8
B59 B59
B60 B60
B61 B61
B62 B62
B63 B63
| s T T B64
B65 B65
B66 B66
| se7 [ T B67
B68 B68
B69 B69
B70 B70
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Appendix B. Gatherability

Figure B-1 and Figure B-2 show the linear and angular gatherability of the
connector. Figure B-3 shows the mechanical keying for the 4C connector.

<+—> +/-1.0mm 4‘—> +/-1.0mm

|
X-Axis

Y-Axis
FIGURE B-1. LINEAR GATHERABILITY.
- )50 > 4/-8.0°
X-Axis Y-Axis
FIGURE B-2. ANGULAR GATHERABILITY.
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Mating Orientation

Keys are

Properly Aligned Larger Secondary Key
Prevents Mating

180° from Mating Orientation

FIGURE B-3. MECHANICAL KEYING.
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Appendix C. Printed Circuit Board Footprints

Included PCB Tayouts are informative to provide a common connector mounting
interface to the host board to enable multi-sourcing of the connector while
ensuring electrical performance.

This specification is not intended to address the electrical performance
characteristics of the host Printed Circuit Board (PCB) material and construction
used in these applications. The PCB thickness, number of layers, layer stack up,
trace Tayer location(s), copper plane anti-pads, etc., are all major contributors
to the final electrical characteristics of each unique application of the
connector.

FIGURE C-1 THROUGH FIGURE C-16 SHOW THE RECOMMENDED PCB FOOTPRINTS.

== (25.08) ==

{21 18] -

i (19.63] 63

1.55 = = 0.35+0.05 A28

3 10.05W-V] 7\ vose. 08
a—L] | LA @ [0. 1wV
N

nnnuunnnnuunnnnnunnnuuunnuu R }

Qv :
Et7?5|3 @

¢ | ' UUUUUUUUUUUUUUUUUUUUUUUUUUQ
b oee 2X 2.45+0.05
@1.10£0.05 - :
@1.10£0.05 & [0 1]|W-V
PTH
—&= =— 2K 1.10x0.05
S0 1[W-v
PTH
FIGURE C-1. 1C STRAIGHT CONNECTOR FOOTPRINT
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(23.38)

I
1
4 -
1
1 I

- — ‘ (13.63)
R e LT e *
S 1010

56 PLc 596 PLC
FIGURE C-2. 1C RIGHT ANGLE CONNECTOR FOOTPRINT

. OF DATUM FH
[cH] 22.860.05 :
16020.05— = 1.0$£0.05 ¥
[+ ]0.1]cH[oH] GH] 4XR0.5£0.1 < [0.1]GH[oR[ cH]
. -

— A T 1 —2.96+£0.13 TYP.
o / A28 Al ‘ 1464013 TYP.
(16.68) : i . \ \ —

2x {w\ 2005 N D00A00o0o0a0DaoooCnoao0gnot P f ;

|
|
|
AN

axaotaoa—/f —0.50TYP. \h\\®2AC:OCS
0.35+0.05 TYP| ( OF DATUM CH
[ [0.05] GH] OH ] FH]
TYP. - {353
2801

FIGURE C-3. 1C STRADDLE MOUNT CONNECTOR FOOTPRINT
NOTE: POSITION B1 ON THE OPPOSITE SIDE OF CARD OF Al
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(36.80)

=22 aql
132.490
[31.345}

* ]

=2 -1

0.35£0.05 —=~

[ [0.05]w-v]

84 PLC

13 PLC |’<7!’i42
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—1000000000000000000000000000

Q0000000000000

@1.10+£0.05

IMHNNNMMMNMNMNNMMHf

Uounuoouoooo:

B1

OPT[ONAL—/

B42

=0 nzl
120.037

22.03

(35.100

—E=-

@1.10+0.05

($180. 1]w

V]
FIGURE C-4. 2C STRAIGHT CONNECTOR FOOTPRINT

I3I | -
|[RARR AL |

(30 545 | -
30.545;
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T
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|
|
|

N — e
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— 1.40£0.05

(& o 1]w-v]

0.35+0 p5 84 PLC

(@ Jo o5[w-v]

84 PLC

FIGURE C-5. 2C RIGHT ANGLE CONNECTOR FOOTPRINT
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34.66£0.05 {CH]
=—1.85+0.05 ¢ of DATUM CH
e
€ of DATUM PR 2x R0 50801 [ Jo. 1ToH]oH]CH]

___________ b e

@2.40£0.05 -
(16.68) * \

B2.4040.05

—

! 2.96%0.13TYP.

; rl.46:l:0.13 TYP.

N
booox 3 om0 08]] [ i i ] :
.00 MIN | A00000000000p | ¢ | 00000000000000OCOONONC00N —AR—
500*1 ]—T%}w \;J : vi %13
i 4 7o)
0.354£0.05
0.6 TYP. [ & Jo.05]GH][DH]FH]
[2.005) ]
(40.75) v¥ 1

FIGURE C-6. 2C STRADDLE MOUNT CONNECTOR FOOTPRINT

(58.22)

52.71
= 0.3540.05
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FIGURE C-7. 4C STRAIGHT CONNECTOR FOOTPRINT
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Appendix D. Connector Solder Lead Geometry

Refer to Table D-1 and Figure D-1 for informative solder lead geometry for the
connector.

TABLE D-1. SMT LEAD GEOMETRY DIMENSIONS

Variable Description Straight | Right Angle
A Pad Width 0.35 0.35
B Lead Thickness 0.20 0.20
C Lead Length on Pad 0.76 1.12

Lead Tip to 2.75 1.79
Footprint
D Centerline
E Pad Length 1.20 1.40
Distance Between 3.40 1.56
Inside Edges of
F Pads
W Lead Width 0.24 0.24

: |
» | >
FIGURE D-1. SMT LEAD GEOMETRY
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Appendix E. Effective Intra-Pair Skew (EIPS)

The effective skew calculation starts from the frequency domain skew, which is
captured from the modified mixed-mode insertion loss. The modified mixed-mode
insertion loss relates the differential input to the single-ended output while
accounting for the coupling within a differential pair properly. The modified
mixed-mode insertion loss, S2dl, and S4dl, which relate the differential input to
the single-ended outputs within a 4-port system, are depicted in Figure E-1. The
intra-pair skew addition mechanism is illustrated in Figure E-2.

Port1l | =< 21 e Port 2
Differential _ Differential
Port 1 *@§~‘ Port 2
Port 3 43 »—= | Portd

FIGURE E-1. MODIFIED MIXED-MODE INSERTION LOSS, S2D1 AND S4D1

(1) ~ @
s2d1

(3)

(1)

S4d1

(3)

FIGURE E-2. INTRA-PAIR SKEW INTRODUCTION TO A 4-PORT SYSTEM

The modified mixed-mode insertion loss can be represented by the single-ended S-
parameter equations as shown in Equation E-1.

EQUATION E-1. CALCULATIONS FOR S2D1 AND S4D1

1
52d1 = —=x (521 - 523
7 ( )

1
54d1 = —x (543 — 541
7 ( )

The frequency domain skew, skew(f) 1is obtained by calculating the difference
between two phase delays as shown in Equation E-2.
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EQUATION E-2. CALCULATIONS FOR SKEW
unwrap(phase(S2d1
At, T ( se( ))/2

unwrap(phase(54d1))
Atz = - 27Tf
skew(f) = At; — At,

The calculated frequency domain skew is multiplied by a weighting function, which
is the product of power spectral density of the random binary sequence and skew
impact on the normalized mode conversion. EIPS 1is the weighted frequency domain
skew and is integrated over the frequency region up to 1.5x(Nyquist frequency)
where f,.. is set at 1.5x(Nyquist frequency, f)) as shown in Equation E-3. Skew., is
the mean of the magnitude of the frequency domain skew over the frequency region of
[fuin, foad. F» is the baud rate. F, is the Rx rise time and F. is the TX rise time
of a Butterworth filter.

EQUATION E-3. CALCULATIONS FOR EFFECTIVE INTRA-PAIR SKEW

fmax
EIPS = W(f) - Iskew(f)ldf
Fmin
|db(scd21,avg skew) - db(Scd21,Oskew)| X PSD

W(f) = fmax
fmin |db(Scd21,avg skew) - db(Scd21,Oskew)| X PSD df

1 . .
SCle,avg skew = E x (521 — 523 + 541) x e}anx(skew(f)—skewayg) — S43 x e]2nf>< (skew(f)—skewavg)

1 . .
Scazioskew = 5 X (521 — 523 + S41) x e/2m/ Xskew() — 543 x eJ2m/>skew(l)

_f 1
PSD = smc(}T)2 X 7 X 7
b L+(p° 1+ (p*

To test EIPS, the following should be done:

1. Test Set (Mated Connector + Fixture) Intra-Pair Skew
a. Insert the DUT into test fixtures for the full channel measurement.
b. Capture the test set intra-pair skew from IL measurement of each
differential pair in the test plan using VNA.
c. The test set skew is calculated using the Effective Intra-pair Skew per
method described in this section.

2. Device Under Test (DUT) Intra-Pair Skew
a. Calculate DUT skew by subtracting absolute value of rounded fixture
skew from absolute value of the test set skew.
b. Round fixture skew to the nearest ps
c. Calculate DUT skew by subtracting absolute value of rounded fixture
skew from absolute value of the test set skew Figure .
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Test Set Skew

Device Under Test (Component) Effective Intra-pair Skew
FIGURE E-3. DUT SKEW
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