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Intellectual Property  

The user's attention is called to the possibility that implementation of this 

Specification may require the use of an invention covered by patent rights. By 

distribution of this specificat ion, 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 fo r disclosure when it is published. 

Additional information can be found at the following locations:  

 

¶ Results of IP Disclosures: http://www.snia.org/sffdisclosures  

¶ SNIA IP Policy: http://www.snia.org/ippolicy  
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Foreword  

 

The development work on this specification was done by the SNIA SFF TWG , an 

i ndustry 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.  

 

When 2 1/2" diameter disk drives were introduced, there was no commonality on 

external dimension s e.g. physical size, mounting locations, connector type, 

connector location, between vendors. The SFF Committee provided a forum for system 

integrators and vendors to define the form factor of disk drives.  

 

During the ir definition , other activities were suggested because participants in  

SFF faced more challenges  than the  form factors. In November 1992, the charter was 

expanded to address any issues of general interest and concern to the storage 

industry. The SFF Committee became a forum for resolving indu stry issues that are 

either not addressed by the standards process or need an immediate solution.  

 

In Ju ly  2016, the SFF Committee transitioned to SNIA (Storage Networking Industry 

Association), as  a TA (Technology Affiliate) TWG (Technical Work Group).  

  

Industry consensus is not a  requirement to publish a  specification because it is 

recognized that in an emerging product area, there is room for more than one 

approach. By making the documentation on competing proposals available, an 

integrator can examine  the alternatives available and select the product that is 

felt to be most suitable.  

 

SFF meet s during the T10 (see www.t10.org )  and T11 (see www.t11.org ) weeks , and 

SSWGs (Specific Sub ject Working Groups )  are held at the convenience of the 

participants. Material presented to SFF  becomes public domain, and there are no 

restrictions on the open mailing of  the presented  material  by Members .  

 

Many  of the specifications developed by  SFF have either been incorporated into 

standards or adopted as standards by ANSI, EIA, JEDEC and SAE.  

 

For those who wish to participate in the activities of the SFF TWG, the signup for 

membership can be found at:  

   http://www.snia.org/sff/join  

 

The complete list of SFF Specifications which have been completed or are currently 

being worked on by the SFF Committee is contained in the document SFF - 8000 which 

can be found at:  

   http://www.snia.org/sff/specifications  

 

Suggestions for improvement of this specification will be welcome, they should be 

submitted to:   

   http://www.snia.org/feedback  

http://www.t10.org/
http://www.t11.org/
http://www.snia.org/sff/join
http://www.snia.org/sff/specifications
http://www.snia.org/feedback
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1.  Scope  

This specif ication 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 Speci fic Criteria  

This  connector is capable of supporting a range of  protocols.  This specification  

does not list specific supported protocols, but instead details the supported 

signaling rates  and the signal integrity requirements met by the connector.  The 

co nnector support s signaling rates  from 2.5 GT/s NRZ to 112 GT/s PAM - 4.  This 

includes but is not limited to 28, 32, and 56 GT/s NRZ, and 56 and 112 GT/s PAM - 4.  

1.2  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 it s 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 distribut ion 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.  

1.3  Disclaimer  

The information contained in this publication is subject to change w ithout notice. 

The SNIA makes no warranty of any kind with regard to this specification, 

including, but not limited 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 http://www.snia.org/feedback/  
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- EIA - 364 - 13: Mating and Unmating Force Test Procedure for Electrical Connectors 
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Copies of ANSI standards may be purchased from the InterNational Committee for 

Information Technology Standards ( http://www.techstreet.com/incitsgate.tmpl ).  

 

The Electronic Components Industry Association (ECIA) manages Electronic Industries 

Alliance (EIA) standards ñsee https://www.ecianow.org   

 

The International Committee for Information Technology Standards managed ANSI  

standards - see http://www.techstreet.com/incitsgate.tmpl .  

 

The Optical Internetworking Forum manages OIF documents ñsee http://www.oiforum.com   

 

IEEE documents  are available at https://standards.ieee.org   

http://www.techstreet.com/incitsgate.tmpl
https://www.ecianow.org/
http://www.techstreet.com/incitsgate.tmpl
http://www.oiforum.com/
https://standards.ieee.org/
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ASME documents are available at https://www.asme.org  

 

2.3  Conventions  

The dimensioning conventions are described in ASME- Y14.5M, Geom etric Dimensioning 

and Tolerancing. All dimensions are in millimeters, which  are the controlling 

dimensional units (if inches are supplied, they are for guidance only).  

 

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  ISO 

        0.6          0,6          0.6  

    1,000      1 000      1 000  

1,323,462.9  1 323 462,9  1 323 462.9  

 

2.4  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, pressfit.  

 

Cable Termination:  The attachment of wires to the termination side of a connector. 

Schemes commonly used in the industry are IDC (Insulation Displacement Contact), 

IDT (Insulation Displacement Termination), wire slots, solder, weld, crimp, braise, 

etc.  

 

Chiclet:  A building block for use in naming convention defined as 8 differential 

pairs of data signals.  

 

Contact mating se quence:   Order of electrical contact during mating/unmating 

process. Other terms sometimes used to describe this feature are: contact 

sequencing, contact positioning, make first/break last, EMLB (early make late 

break) staggered contacts, and long pin / sh ort 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 

https://www.asme.org/
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accepts its mate upon mating. This gender is frequently, but not always, associated 

with the commo n 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 bulk head 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  

 

Frontshell:  That metallic part of a connector body that directly contacts the 

backshell or other shielding material that provides mechanical and shielding 

continuity between the connector and the cable media. Other terms sometimes used to 

describe this part of a cable assembly are: housing, nosepiece, cowl ing, and metal 

shroud.  

 

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 i ndustry 

are mating interface, separable interface and mating face.  

 

 

FIGURE 2- 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 òx4, x8ó etcé 

implies symmetrical data transfer in each direction.  

 

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

 

Optional:  This term describes features which are not required b y 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 con flict between text and tables on a feature described as optional, the table 

shall be accepted as being correct.  
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Reserved:  Where this term is 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 line  

 

Single sided termination:  A cable termination assembly style and a con nector 

design style where only one side of the connector is accessible when attaching 

wires. This style frequently has IDC termination points that point in the same 

direction.  

 

Straddle mount:  A connector design style and a printed circuit board design st yle 

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 th e mating direction is perpendicular to the plane of the printed 

circuit board  

 

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 

subsequentl y soldered to the printed circuit board  

 

Termination side:  The side of the connector opposite the mating side that is used 

for permanently attaching conductors to the connector. Due to contact  numbering 

differences between mating side genders the terminat ion side shall always be 

specified in conjunction with a mating side of a specific gender. Other terms 

commonly used in the industry are: back end, non - mating side, footprint, pc board 

side, and post side  

 

Through hole:  A connector design and a printed ci rcuit 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 

location shall be a minimum of 0.05 mm from either end of the Fixed contact mating 
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interface after mating and latching .  

 

FIGURE 2- 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.  

 

 

FIGURE 2- 3 DIRECTION OF CONTACT 

 

Wipe (Minimum Effective Contact): The distance that the Free contact moves along 

the Fixed contact without losing electr ical connection.  

 

 

FIGURE 2- 4 CONTINUOUS CONTACT  

A split or interrupted contact surface (i.e. a contact interface with a pre - pad) is 

allowable so long as the gap does not allow for the Free contact to make  contact 

with a non - conductive surface.  
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FIGURE 2- 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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3.  General Description  

This specification defines a card edge surface mount connector and add in card 

interface.  This connector is deployable in a variety of applications and maint ains 

interoperability between cards of different sizes.  This connector supports 

signaling rates from 2.5 GT/s NRZ to 112 GT/s PAM - 4.  This includes but is not 

limited to 28, 32, and 56 GT/s NRZ, and 56 and 112 GT/s PAM - 4. This connector  uses 

a discrete pi n interface that allows repurposing for other applications  and 

support s asymmetric transmission .  This specification describes two  different 

connector orientations, right angle and straight, and three connector sizes as 

follows .  

 

a.  1C Connector:  A connector  with 56 contact s including  8 differential pairs of 

data signals  in a GSSGSSG configuration.  

b.  2C Connector:  A connector 84 contact s including  16 differential pairs of 

data signals  in a GSSGSSG configuration.  

c.  4C Connector:  A connector 140 contacts  including  32 differential pairs of 

data signals  in a GSSGSSG configuration.  

 

In addition to differential pairs of data signals, each connector provides a number 

of contacts  to supply power and management signa ls .  

 

Figure 3- 1 represents a typical mating configuration of this connector.   Figure 3- 2 

show the three connector size s  

 

  

FIGURE 3- 1. TYPICAL MATING CONFI GURATION FOR STRAIGHT AND RI GHT ANGLE 

 

 

FIGURE 3- 2. CONNECTOR SIZES 

 

 

The connector allows complete upward and downward interoperability as follows and 

as indicated in  Table 3- 1 and shown in Figure 3- 3 and  Figure 3- 4:  
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a.  A 1C contact  mechanical form factor may operate as an 8 differential pair 

component in a 1C, 2C, or 4C contact  connector.  

b.  A 2C contact  mechanical form factor may operate as a 16 differenti al pair 

component in a 2C or 4C contact  connector and as an 8 differential pair 

device in a 1C contact  connector.  

c.  A 4C contact  mechanical form factor may operate as a 32 differential pair 

component in a 4C contact  connector, as a 16 differential pair devi ce in a 2C 

connector, and as an 8 differential pair device in a 1C connector.  

 

If a mechanical form factor supports multiple connectors, then each 1C, 2C, or 4C 

may operate as described above.  

 

TABLE 3- 1  INTEROPERABILITY MATRIX  REQUIREMENTS 

 Edge Cards 

C
o
n
n

e
c
to

rs
   1C 2C 4C 

1C 
   

2C 
   

4C 
   

 

 

FIGURE 3- 3.  STRAIGHT CONNECTOR AND AIC  INTEROPERABILITY 
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FIGURE 3- 4. RIGHT ANGLE  CONNECTOR AND CARD INTEROPERABILITY 

 

This specification defines the contact range that the retention scheme has to 

provide to assure acceptable connector performance.   
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4.  Connector Interface Dimensions  

4.1  General Requ irements  

All dimensional requirements for the connector and mating card within this 

specification shall be met in order to provide inter operability  between connector 

and add in card and to fit within the physical boundaries required by the host.  

4.2  General To lerances  

Unless otherwise shown, the following tolerances shall apply to the figures:  

a.  Two- Place dimension = +/ -  0.20mm 

b. Angular dimension = +/ -  3 degrees  

4.3  Unshielded Fixed  ( Receptacle ) Connectors  

4.3.1  Unshielded Fixed (Receptacle) Straight Connectors  
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FIGURE 4- 1. 1C, 2C, AND 4C STR AIGHT CONNECTOR DIMENSIONS OVERVIEW 

όноΦууύ 

όорΦслύ 

όртΦлнύ 

όфΦмлύ 

όсΦллύ 

56 Position 

84 Position 

140 Position 
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FIGURE 4- 2. 1C, 2C, AND 4C STR AIGHT CONNECTOR PROFILE DIMENSIONS  

 

 

FIGURE 4- 3. 1C STRAIGHT CONNEC TOR DIMENSIONS 
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FIGURE 4- 4. 2C STRAIGHT CONNEC TOR DIMENSIONS 
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FIGURE 4- 5. 4C STRAIGHT CONNEC TOR DIMENSIONS 

 

 

 

FIGURE 4- 6. 1C, 2C, AND 4C STR AIGHT CONNECTOR SEATING PLANE 

 DETAIL A 
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FIGURE 4- 7. DETAIL A:  STRAIGH T CONNECTOR SMT LEAD CO- PLANARITY 

 

4.3.2  Unshielded F ixed  ( Receptacle ) Right Angle Connectors  

 

  
 

FIGURE 4- 8. 1C, 2C, AND 4C RIG HT ANGLE CONNECTOR DIMENSIONS OVERVIEW 

 

όннΦмуύ 

όооΦфлύ 

όррΦонύ 

όрΦорύ 

όммΦлнύ 

56 Position 

84 Position 

140 Position 
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FIGURE 4- 9. 1C, 2C, AND 4C RIGHT ANGLE CONNECTOR PROFILE DIMENSIONS 
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FIGURE 4- 10. 1C RIGHT ANGLE CON NECTOR DIMENSIONS 
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FIGURE 4- 11. 2C RIGHT ANGLE CON NECTOR DIMENSIONS 
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FIGURE 4- 12. 4C RIGHT ANGLE CON NECTOR DIMENSIONS 
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FIGURE 4- 13. 1C, 2C, AND 4C RIG HT ANGLE CONNECTOR SEATING PLANE 

 

 

 

 

FIGURE 4- 14. DETAIL B:  RIGHT A NGLE CONNECTOR SMT LEAD CO- PLANARITY 

 

DETAIL B 
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4.4  Add- In Card Free  (Plug) Mechanical Drawings  

 

The Add - In Card (AIC) card outline dimensions are shown in Figure 4- 15 through 

Figure 4- 20.  

 

FIGURE 4- 15. AIC MATING CARD PR OFILE DIMENSIONS  

 

 

Note: Position A1 on opposite side of card of B1.  

 

FIGURE 4- 16. AIC 1C MATING CARD  DIMENSIONS 

 

DETAIL C 
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Note: Position A1 on opposite side of card of B1.  

 

FIGURE 4- 17. AIC 2C MATING CARD  DIMENSIONS 

 

 

 
Note: Position A1 on opposite side of card of B1.  

 

FIGURE 4- 18. AIC 4C MATING CARD  DIMENSIONS 

 

 

DETAIL D 

DETAIL D 
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TABLE 4- 1. WIPE VALUES FOR LEVEL 1 AND LEVEL 2 SEQU ENCING 

  Wipe (mm)  

Level 1 sequence  1.7 REF  

Level 2 sequence  1.3 REF  

 

 

FIGURE 4- 19. DETAIL C: 1C AIC PAD DIMENSION S ( OPTIONAL SPLIT PAD S HOWN)  

 

FIGURE 4- 20. DETAIL D: 2C AND 4C AIC PAD DI MENSIONS ( OPTIONAL SPLIT PAD S HOWN)  

 

 

4.5  Outer Locus of the Connector Mating Contacts  

Figure 4- 21  through Figure 4- 23  show the outer locus of the connector contacts  at 

the AIC mating interface.  
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FIGURE 4- 21. 1C OUTER LOCUS OF CONNECTOR CONTACT PIN 

 

 

FIGURE 4- 22. 2C OUTER LOCUS OF CONNECTOR CONTACT PIN 

 

 

FIGURE 4- 23. 4C OUTER LOCUS OF CONNECTOR CONTACT PIN 

 

4.6  Outer Locus of SMT Leads  

Figure 4- 24  through  Figure 4- 29  show the outer locus of the flat surfaces of the 

connector SMT leads.  



Published  SFF- TA- 1002 Rev 1.0b  

 

 

Protocol Agnostic Multi - Lane High Speed Connector  Page 31  

Copyright © 2017  SNIA. All  rights reserved.  

 

FIGURE 4- 24. 1C STRAIGHT OUTER LOCUS OF CONNECTOR SMT LEADS 

 

FIGURE 4- 25. 1C RIGHT ANGLE OUT ER LOCUS OF CONNECTOR SMT LEADS 

 

FIGURE 4- 26. 2C STRAIGHT OUTER LOCUS OF CONNECTOR SMT LEADS 
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FIGURE 4- 27. 4C RIGHT ANGLE OUT ER LOCUS OF CONNECTOR SMT LEADS 

 

 

FIGURE 4- 28. 4C STRAIGHT OUTER LOCUS OF CONNECTOR SMT LEADS 

 

 

FIGURE 4- 29.  4C RIGHT ANGLE OUTER LOCUS OF CONNECTOR SMT LEADS 
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5.  Performance Requirements  

5.1  Mechanical Testing and Performance  

The c onnector shall meet the mechanical testing requirements shown in Table 5- 1.  

 

TABLE 5- 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.  

1C = 21 N Maximum  

2C = 32 N Maximum  

4C = 52 N Maximum  

Insertion Force 

( Connector to 

Board )  

EIA - 364 - 05 

Axial Tension/Compression 

machine such as an Instron 

Tensile Tester. Rate:  

12.7 mm/min.  

0- 3 N maximum to enable pick 

and place  

Unmating Force 

(AIC to 

Connector)  

EIA - 364 - 13 

Axial Tension/Compression 

machine such as an Instron  

Tensile Tester. Rate:  

12.7 mm/min. The consortium 

shall define a gauge or 

standard AIC for testing 

purposes.  

1C = 6N Minimum  

2C = 10N Minimum  

4C = 17N Minimum  

Durability 

(mating/unmating)  

EIA - 364 - 99 

Use appropriate AIC. Perform 

required cycles for connec tor 

grade required per the table 

below.  Plug and unplug cycles 

at a rate of 25.4 mm/minute, 

replace mating card after 25 

cycles  

LLCR: Refer to TABLE 5- 7.  

RELIABILITY TEST CON DITIONS  

for LLCR requirement  

 

TABLE 5- 2. MATING CYCLES BY C ONNECTOR GRADE 

Connector Grade  Total Cycles  

A 200  

B 100  

C 50 

 

5.2   Electrical  Testing and  Performance  

Refer to Table 5- 3 for connector electrical ratings and Table 5- 4 for electrical 

test requirements and procedures.  

 

 

TABLE 5- 3. CONNECTOR ELECTRICAL RATINGS.  

Parameter  Value  Unit  Comment 
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Voltage Rating  50 V  

Current Rating  1.1  A Tested per EIA 364 - 70 

Temperature Rating  - 40 to 85°  T  

 

TABLE 5- 4. ELECTRICAL TEST RE QUIREMENTS AND PROCEDURES 

Test Description  Requirement  Procedure  

Dielectric 

withstanding voltage.  

1 minute hold 

with no 

breakdown or 

flashover  

EIA 364 - 20C Method B  

Test between adjacent contacts of 

unmated connector assemblies. 

Voltage: 300 VAC, Current leakage: 

0.5 mA max.  

Insulation resistance  
1,000 M ʍ 

minimum.  

EIA 364 - 21 

After 100 VDC for 1 minute, 

measure the insulation resistance 

between the adjacent contacts of 

unmated connector assemblies.  

 

5.3  Signal Integrity Testing and Requirements  

The connector  shall meet  the Signal Integrity requirements for all line rates 

specified  in Table 5- 5.  In addition to simulated results, the connector supplier 

shall provide  correlation between simulation and measurement using the following 

method: Use TP1 and TP4 test points of Clause 13.3.1 & 13.4 of OIF - CEI - 03.1 setup 

requirements for Host Compliant Board (HCB) and Module Compliance Board (MCB).   

 

TABLE 5- 5. SIGNAL INTEGRITY R EQUIREMENTS 

 

 

5.4  Reliability Testing  and Requirements  

Table 5- 6 shows the testing required to validate the connectors developed with this 

specification per EIA 364 - 1000 test groups 1, 2, 3, and 4 for 3, 5,  or 7 - year life 

cycle requirements. Five samples shall be tested per subgroup.   

Line Rate Insertion Loss Return Loss
Power Sum Near End 

and Far End Crosstalk

25 GT/s NRZ Loss up to 16GHz Ò 1dB Up to 16GHz Ò 40dB

28 GT/s NRZ Loss up to 16GHz Ò 1dB Up to 16GHz Ò 40dB

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

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

56 GT/s NRZ

Loss up to 16GHz Ò 1dB

For frequency >16GHz 

and Ò 28GHz.  Loss up 

to 1.5dB

Up to 16GHz Ò 40dB

Frequency >16GHz and 

Ò 28GHz.  Up to 36dB

112 GT/s PAM4

Loss up to 16GHz Ò 1dB

For frequency >16GHz 

and Ò 28GHz.  Loss up 

to 1.5dB

Up to 16GHz Ò 40dB

Frequency >16GHz and 

Ò 28GHz.  Up to 36dB

TBD
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TABLE 5- 6. RELIABILITY TEST S EQUENCE 

Test  

Test Group  

1 2 3 4 

Low Level Contact Resistance  
1,4,6  1,4,6,8  1,3,5,7  1,4,6,8,10  

Reseating  5 7  9 

Vibration    4  

Mechanical Shock    6  

Test  

Test Group  

1 2 3 4 

Durability (preconditioning)  2 2 2 2 

Temperature Life  3    

Temperature Life 

(preconditioning)  
   

 

3 

Thermal Shock   3   

Cyclic Temp and Humidity   5   

Mixed Flowing Gas     5 

Thermal Disturbance     7 

 

 

TABLE 5- 7. RELIABILITY TEST C ONDITIONS 

Reliability Test 

Description  
Procedure  Requirement  

Durability 

(preconditioning)  

EIA - 364 - 09, perform 5 plug/unplug 

cycles  

No evidence of 

physical damage  

Temperature Life  

 

 

Temperature Life 

(preconditioning)  

EIA - 364 - 17, Method A (without 

electrical load)  

60 °C field temperature. Test 

Temperature and Test Duration per EIA 

364 - 1000 Table 8  

 

60 °C field temperature. Test 

Temperatur e and Test Duration per EIA 

364 - 1000 Table 9  

Electrical, mechanical 

and environmental 

criteria  

Low Level Contact 

Resistance (LLCR)  

EIA - 364 - 23 (termination of connector to 

board carrier shall be included in the 

measurements)  

Refer to EIA - 364 - 23, 

Table 5.4.2.  LLCR 

Initial:  30m ʍ MAX 

Delta:  15m ʍ MAX 

Shock Unpackaged  

EIA - 364 - 27 

 

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 three 

samples  

 

Shock and Vibration board, Annex D  

Electrical, mechanical 

and environmental 

criteria  
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Reliability Test 

Description  
Procedure  Requirement  

Vibration 

Unpackaged  

EIA - 364 - 28 

Random profile:  

5 Hz @ 0.01 g2/Hz to 20 Hz @ 0.02 g2/Hz 

(slope up)  

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 limit 

tolerance is ± 3 dB  

 

Shock and Vibration board, Annex D  

No discontinuities of 

Ó 1 microsecond 

electrical, mechanical 

and environmental 

criteria  

Cyclic 

Temperature and 

Humidity  

EIA - 364 - 31B, Method  III without 

conditioning, initial measurements, 

cold shock and vibration. Ramp times 

should be 0.5 hour and dwell times 

should be 1.0 hour. Dwell times start 

when the temperature and humidity have 

stabilized within specified levels, 

perform 24 cycles in m ated condition  

Electrical, mechanical 

and environmental 

criteria  

Thermal Shock  

EIA - 364 - 32, Method A, Table 2, Test 

Condition 1,  

- 55 °C to 85 °C, perform 5 cycles in 

mated condition  

Electrical, mechanical 

and environmental 

criteria  

Thermal 

Disturbance  

EIA - 364 - 1000 Cycle the connector 

between 15 ±3 °C and 85 ±3 °C, as 

measured on the part. Ramps should be a 

minimum of 2 °C/minute. Dwell times 

should ensure that the contacts reach 

the temperature extremes (a minimum of 

5 minutes), humidity is not controll ed; 

perform 10 cycles in mated condition.  

Electrical, mechanical 

and environmental 

criteria  

Mixed Flowing Gas  

EIA - 364 - 65, class IIA, Option 4. Expose 

all specimens in the mated condition 

for the total mixed flowing gas 

exposure duration per Table 4.  

Elect rical, mechanical 

and environmental 

criteria  

Reseating  

Manually unplug/plug the connector. 

Perform 3 cycles  

No evidence of 

physical damage  
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Appendix A.  Mating Sequence  

The connector receptacle has one  stage of mating.  First mate last 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, A ND 4C CONNECTORS 

 

 

 

 

2nd Mate 1st Mate 2nd Mate 1st Mate
A1 A1 B1 B1

A2 A2 B2 B2

A3 A3 B3 B3

A4 A4 B4 B4

A5 A5 B5 B5

A6 A6 B6 B6

A7 A7 B7 B7

A8 A8 B8 B8

A9 A9 B9 B9

A10 A10 B10 B10

A11 A11 B11 B11

A12 A12 B12 B12

A13 A13 B13 B13

A14 A14 B14 B14

A15 A15 B15 B15

A16 A16 B16 B16

A17 A17 B17 B17

A18 A18 B18 B18

A19 A19 B19 B19

A20 A20 B20 B20

A21 A21 B21 B21

A22 A22 B22 B22

A23 A23 B23 B23

A24 A24 B24 B24

A25 A25 B25 B25

A26 A26 B26 B26

A27 A27 B27 B27

A28 A28 B28 B28

A29 A29 B29 B29

A30 A30 B30 B30

A31 A31 B31 B31

A32 A32 B32 B32

A33 A33 B33 B33

A34 A34 B34 B34

A35 A35 B35 B35

A36 A36 B36 B36

A37 A37 B37 B37

A38 A38 B38 B38

A39 A39 B39 B39

A40 A40 B40 B40

A41 A41 B41 B41

A42 A42 B42 B42

A43 A43 B43 B43

A44 A44 B44 B44

A45 A45 B45 B45

A46 A46 B46 B46

A47 A47 B47 B47

A48 A48 B48 B48

A49 A49 B49 B49

A50 A50 B50 B50

A51 A51 B51 B51

A52 A52 B52 B52

A53 A53 B53 B53

A54 A54 B54 B54

A55 A55 B55 B55

A56 A56 B56 B56

A57 A57 B57 B57

A58 A58 B58 B58

A59 A59 B59 B59

A60 A60 B60 B60

A61 A61 B61 B61

A62 A62 B62 B62

A63 A63 B63 B63

A64 A64 B64 B64

A65 A65 B65 B65

A66 A66 B66 B66

A67 A67 B67 B67

A68 A68 B68 B68

A69 A69 B69 B69

A70 A70 B70 B70

2nd Mate 1st Mate 2nd Mate 1st Mate

KEY

KEY

AIC Plug (Free)

KEY

KEY

Receptacle (Fixed)AIC Plug (Free) Receptacle (Fixed)

KEY

KEY

KEY

KEY
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A29 A29 B29 B29

A30 A30 B30 B30

A31 A31 B31 B31

A32 A32 B32 B32

A33 A33 B33 B33

A34 A34 B34 B34

A35 A35 B35 B35

A36 A36 B36 B36

A37 A37 B37 B37

A38 A38 B38 B38

A39 A39 B39 B39

A40 A40 B40 B40

A41 A41 B41 B41

A42 A42 B42 B42

A43 A43 B43 B43

A44 A44 B44 B44

A45 A45 B45 B45

A46 A46 B46 B46

A47 A47 B47 B47

A48 A48 B48 B48

A49 A49 B49 B49

A50 A50 B50 B50

A51 A51 B51 B51

A52 A52 B52 B52

A53 A53 B53 B53

A54 A54 B54 B54

A55 A55 B55 B55

A56 A56 B56 B56

A57 A57 B57 B57

A58 A58 B58 B58

A59 A59 B59 B59

A60 A60 B60 B60

A61 A61 B61 B61

A62 A62 B62 B62

A63 A63 B63 B63

A64 A64 B64 B64

A65 A65 B65 B65

A66 A66 B66 B66

A67 A67 B67 B67

A68 A68 B68 B68

A69 A69 B69 B69

A70 A70 B70 B70

2nd Mate 1st Mate 2nd Mate 1st Mate

KEY

KEY

KEY

KEY

KEY

KEY

KEY

KEY
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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.  

 

FIGURE B- 1. LINEAR GATHERABILI TY.  

 

  

FIGURE B- 2. ANGULAR GATHERABILITY.  
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FIGURE B- 3. MECHANICAL KEYING.  
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Appendix C.  Printed Circuit Board Footprints  

 

Included PCB layouts 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 Print ed Circuit Board (PCB) material and construction  

used in these applications. The PCB thickness, number of layers, layer stack up,  

trace layer location(s), copper plane anti - pads, etc., are all major contributors  

to the final electrical characteristics of e ach unique application of the  

connector.  

 

Figure C- 1 through  Figure C- 6 show the recommended PCB footprints.  

 

 

 

FIGURE C- 1.  1C STRAIGHT CONNECTOR FOOTPRINT 
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FIGURE C- 2. 1C RIGHT ANGLE CON NECTOR FOOTPRINT 

 

 

FIGURE C- 3. 2C STRAIGHT CONNEC TOR FOOTPRINT 
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FIGURE C- 4. 2C RIGHT ANGLE CON NECTOR FOOTPRINT 

 

 

FIGURE C- 5. 4C STRAIGHT CONNEC TOR FOOTPRINT 

 

 

FIGURE C- 6. 4C RIGHT ANGLE CON NECTOR FOOTPRINT 

 




