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Secretariat: SFF Commttee

Abstract: This specification defines the physical interfaces and perfornance
requirenents for HSSDC 2 (H gh Speed Serial Data Connector-2) Dual Row Connectors
and retention schenes to be used for Fibre Channel, |nfiniband, SAS, and ot her
dupl ex serial copper applications. Qher uses of this general purpose connection
system are al so possible. These 14 position HSSDC 2 Dual Row Connectors are based on
1.25mm (0. 05") ribbon style technol ogy.

Thi s document provides a common specification for systems manufacturers, system
integrators, and suppliers of magnetic disk drives. This is an internal working
docunent of the SFF Committee, an industry ad hoc group

Thi s docunent is nade available for public review, and witten coments are
solicited fromreaders. Conments received by the nenbers will be considered for
inclusion in future revisions of this docunent.

The description of a connector in this docunent does not assure that the specific
conponent is actually available fromconnector suppliers. If such a connector is
supplied it must conply with this specification to achieve interoperability between
suppliers.

Support: This docunent is supported by the identified nenber conpani es of the SFF
Commi tt ee.
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Jay Neer |. Dal Alan

Mol ex Chai rman SFF Conmittee
2222 Wl lington Court 14426 Bl ack Wal nut Court
Lisle, Il 60532 Saratoga CA 95070

561- 447-2907x3889 408- 867- 6630
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EXPRESSI ON OF SUPPCRT BY MANUFACTURERS

The fol |l owi ng nmenber conpani es of the SFF Committee voted in favor of this industry
speci fication.
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The foll owi ng SFF menber conpani es voted no on the technical content of this
i ndustry specification.
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The foll owi ng menber conpani es of the SFF Committee voted to abstain on this
i ndustry specification.
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The user's attention is called to the possibility that inplenentation 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 this claimor of any patent rights in connection therewi th. The patent
hol der has filed a statenent of willingness to grant a |license under these rights on
reasonabl e and non-discrimnatory ternms and conditions to applicants desiring to
obtain such a |icense.
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If you are not a nenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRI NCl PLES OF THE SFF COW TTEE

The SFF Conmittee is an ad hoc group formed to address storage industry needs in a
pronpt manner. Wen forned in 1990, the original goals were limted to defining de
facto mechani cal envel opes within which disk drives can be devel oped to fit conpact
conputer and other small products.

Adopting a common industry size sinplifies the integration of small drives (2 1/2"
or less) into such systens. Board-board connectors carrying power and signals, and
their position relative to the envelope are critical paraneters in a product that
has no cables to provi de packaging | eeway for the integrator

In Novenber 1992, the SFF Conmittee objectives were broadened to enconpass ot her
areas whi ch needed sinmilar attention, such as pinouts for interface applications,
and formfactor issues on larger disk drives. SFF is a forumfor resolving industry
i ssues that are either not addressed by the standards process or need an i medi ate
sol uti on.

Specifications created by the SFF Conmittee are expected to be submtted to bodies
such as EIA (El ectronic Industries Association) or an ASC (Accredited Standards
Committee). They may be accepted for separate standards, or incorporated into other
standards activities.

The principles of operation for the SFF Cormittee are not unlike those of an
accredited standards conmttee. There are 3 levels of participation:

- Attending the meetings is open to all, but taking part in discussions is
limted to nenber conpanies, or those invited by nenber conpanies

- The mnutes and copies of material which are di scussed during neetings
are distributed only to those who sign up to receive docunentation.

- The individual s who represent menber conpanies of the SFF Conmittee
recei ve docunentation and vote on issues that arise. Votes are not taken
during neetings, only guidance on directions. Al voting is by letter
bal | ot, which ensures all nmenbers an equal opportunity to be heard.

Material presented at SFF Conmittee meetings becones public donmain. There are no
restrictions on the open mailing of material presented at conmittee meetings. In
order to reduce di sagreements and m sunder st andi ngs, copies nust be provided for al
agenda itens that are discussed. Copies of the nmaterial presented, or revisions if
conpleted in time, are included in the docunmentation nailings.

The sites for SFF Committee neetings rotate based on whi ch nenber conpanies
vol unteer to host the neetings. Meetings have typically been held during the ASC T10
weeks.

The funds received fromthe annual nenbership fees are placed in escrow, and are
used to rei mburse ENDL for the services to manage the SFF Committee.
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If you are not receiving the docunmentation of SFF Conmittee activities or are
interested in becoming a nenber, the follow ng signup information is reprinted here
for your infornmation.

Menber shi p incl udes voting privileges on SFF Specs under devel opment .

CD _Access El ectronic docunentation contains:
- Mnutes for the year-to-date plus all of |ast year
- BEmail traffic for the year-to-date plus all of |ast year
- The current revision of all the SFF Specifications, as well as any
previous revisions distributed during the current year.

Meeti ng docunentation contai ns:
- Mnutes for the current neeting cycle.
- Copies of Specifications revised during the current neeting cycle.

Each el ectronic mailing obsoletes the previous nailing of that year e.g. July
repl aces May. To build a conplete set of archives of all SFF docunentati on,
retain the last SFF CD _Access nuiling of each year.

Nane: Title:
Conpany:
Addr ess:
Phone: Fax:
Enmai | :

Pl ease register ne with the SFF Conmittee for one year.

___ Voting Menbership w El ectroni c docunentation $ 2,160
___Voting Menbership w Meeting docunentation $ 1,800
__ Non-voting Cbserver w El ectronic docunentation $ 660 U S
$ 760 Overseas
___ Non-voting Cbserver w Meeting docunentation $ 300 US
$ 400 Overseas
Check Payable to SFF Conmittee for $ i s Encl osed
Pl ease invoice ne for $ on PO #:
MZ Vi sa/ AnX Expires
SFF Committee 408- 867- 6630
14426 Bl ack Wal nut C 408- 867- 2115Fx
Saratoga CA 95070 endl com@cm org
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For eword

When 2 1/2" dianeter disk drives were introduced, there was no commonal ity on
external dinensions e.g. physical size, nounting |ocations, connector type,
connector | ocation, between vendors.

The first use of these disk drives was in specific applications such as |aptop
portabl e conputers in which space was at a premumand tinme to nmarket with the

| at est machine was an inportant factor. Systemintegrators worked individually with
vendors to devel op the packagi ng. The result was w de diversity, and with space
bei ng such a mgj or consideration in packaging, it was not possible to replace one
vendor's drive with a conpetitive product.

The desire to reduce disk drive sizes to even smaller dinmensions such as 1.8" and
1.3" made it likely that devices woul d becone even nore constrained in dinmensions
because of a possibility that such small devices could be inserted into a socket,
not unlike the nethod of retaining sem conductor devices.

The problens faced by integrators, device suppliers, and conponent suppliers led to
the formation of an industry ad hoc group to address the marketing and engi neering
consi derations of the enmerging new technol ogy in disk drives. After two infornal
gatherings on the subject in the sumer of 1990, the SFF Committee held its first
nmeeting in August.

During the devel opment of the formfactor definitions, other activities were
suggest ed because participants in the SFF Committee faced problens other than the
physical formfactors of disk drives. In Novenber 1992, the nenbers approved an
expansion in charter to address any issues of general interest and concern to the
storage industry. The SFF Conmittee becane a forumfor resolving industry issues
that are either not addressed by the standards process or need an inmmedi ate

sol uti on.

At the sane tinme, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of specifications would be snmall and
the projects could be conpleted in a rapid tineframe. |If proposals are nmade by a
nunmber of contributors, the participating nenbers sel ect the best concepts and uses
themto devel op specifications which address specific issues in energing storage
mar ket s.

Those conpani es whi ch have agreed to support a specification are identified in the
first pages of each SFF Specification. Industry consensus is not an essenti al

requi renent to publish an SFF Specification because it is recognized that in an
emer gi ng product area, there is roomfor nmore than one approach. By making the
docunent ati on on conpeting proposal s avail able, an integrator can exam ne the
alternatives avail able and select the product that is felt to be nost suitable.

Suggestions for inprovenent of this specification will be wel cone. They shoul d be
sent to the SFF Conmittee, 14426 Black Walnut C, Saratoga, CA 95070.

The devel opnment work on this specification was done by the SFF Committee, an

i ndustry group. The nenbership of the conmttee since its formation in 1990 has
i ncluded a m x of conpanies which are | eaders across the industry.
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SFF Commttee --

HSSDC- 2 Dual Row Shi el ded Connecti ons

1. Scope

Thi s specification defines the term nology and physical requirenments for shiel ded
HSSDC- 2 (H gh Speed Serial Data Connector) Dual Row connections, conplete
connectors, and the i medi ate el ectrical nei ghborhood of the connector proper that
al so influences the behavior of the connector. There is a single mating interface
for all versions. The Dual Row connector is intermatable with the single row
version specified in SFF-8420.

The HSSDC-2 single row connector style is specified in Fibre Channel, InfiniBand,
and SAS and may be suitable for use with other high speed serial interface
standards. This specification incorporates the contact position nunbering for the
upper/single row version (SFF-8420) along with the nunbering for the | ower row.
These are all external shielded systens that require inter enclosure connections.
These standards only specify the mating interface and have no specific perfornmance
requi renents. This specification defines such requirenents.

The mating sides (including retention) are conpatible for all versions of the
conpl ete connector and the termination side is specified for a variety of
practically inportant schenes.

The HSSDC-2 system was designed to satisfy the needs for gigabit serial data
transm ssions in a nom nal 100ohm differential bal anced copper |ink. The connector
shield mating interface provides an EM-tight (El ectro Magnetic Interference) seal
Design goals were minimzation of crosstalk, mninmumtransm ssion |ine inpedance
di scontinuity across the connector, and nanagenent of EM (caused by the connector
or its mating interfaces).

The transm ssion |ine impedance of the connector itself (not including the
termination interface to the wire or board) natches the electrical media within the
tol erances allowed for the nedia. This connection schene may be used in multiple

pl aces within a cabling environnent. Though optimnmi zed for a 100ohm environnent this
connector will function acceptably at other inpedance |levels (to be optimzed on a
case by case basis).

The retention schenme consists of a single press-to-release catch. The | ook and fee
of the HSSDC-2 famly is suited to advanced hi gh speed transm ssion applications
(e.g. panel space requirenents are |less than nmany alternative connectors).

The physically robust design (e.g. no pins to bend) and relatively snall size enable
the HSSDC-2 Dual Row to be usable in all applications from notebooks to data
centers. The connector is of a straightforward construction that does not rely on
advanced materials or processes.

This specification defines the requirements on the nmating and term nation sides of
the connectors to enable functional multiple sourcing of the conpl ete connectors.
The construction of the connectors between the nmating and term nation sides is not
defined by this specification

The connectors specified are fully shielded at the mating interface with provision
for connecting shields together and for termnating shields, therefore
specifications are included for the backshell-to-connector interfaces. Fibre Channe

HSSDC- 2 Shi el ded Connecti ons Page 6



Publ i shed SFF-8284 Rev 0.5

and | nfini band standards presently incorporate requirenents on the characteristic
i npedance and ability to transmit G gabaud signals for cable assenblies and
backpl anes. As the HSSDC-2 Dual Row connector systemnmay formpart of this
interconnect it is also subject to these requirenents.

The hi gh speed el ectrical performance requirenents for the connector and its

el ectrical nei ghborhood are specified in SFF-8410 which is hereby incorporated by
reference into this docunent. These requirenents include operation at 1 Ggabit/s
and hi gher rates.

1.1 Description of O auses

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specifications.

Clause 3 contains the list of Figures and Tabl es

Clause 4 contains the General Description

Clause 5 contains the Definitions and Conventions

Clause 6 defines the Connector Descriptions and D mensions.

2. References

The SFF Conmittee activities support the requirenments of the storage industry, and
it is involved with several standards.

2.1 Industry Docunents

The following interface standards are relevant to this Specification

- X3.230-1994 FC-PH Fibre Channel Physical Interface

- X3.297-199x FC-PH 2 Fibre Channel Physical Interface -2
- X3.303-199x FC-PH 3 Fibre Channel Physical Interface -3
- INCITS 1306 Fi bre Channel Physical Interface

- | EEE 802. 3z G gabit Task Force

- I'nfiniBand | BTA Spec

- T10- 1562 SAS (Serial Attached SCSl)

- T13-D1532 SATA (Serial ATA)

2.2 SFF Specifications

There are several projects active within the SFF Conmittee. At the date of printing
docunent nunbers had been assigned to the followi ng projects. The status of
Specifications is dependent on comittee activities.

F = Forwarded The docunent has been approved by the nenbers for
forwarding to a formal standards body.

P = Published The docunent has been balloted by nmenbers and is
avai l abl e as a published SFF Specification

A = Approved The docunent has been approved by ball ot of the nenbers
and is in preparation as an SFF Specification

C = Cancel ed The project was cancel ed, and no Specification was
Publ i shed.

D = Devel opnent The docunent is under devel opment at SFF

E = Expired The docunent has been published as an SFF
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Speci fication, and the nenbers voted agai nst re-
publishing it when it cane up for annual review.

e = electronic Used as a suffix to indicate an SFF Specification which
has Expired but is still available in electronic form
fromSFF e.g. a specification has been incorporated
into a draft or published standard which is only
avail abl e in hard copy.

i = Information The docunent has no SFF project activity in progress,
but it defines features in devel oping industry
standards. The docunent was provi ded by a conpany,
editor of an accredited standard in devel opnent, or an
individual. It is provided for broad review (coments
to the aut hor are encouraged).

s = submitted The docunment is a proposal to the menbers for

consi deration to becone an SFF Specification.

Spec # Rev List of Specifications as of January 28, 2004

SFF- 8000 SFF Committee Information

I NF-8001i E  44-pin ATA (AT Attachment) Pinouts for SFF Drives
| NF-8002i E  68-pin ATA (AT Attachment) for SFF Drives
SFF- 8003 E SCSI Pinouts for SFF Drives

SFF- 8004 E Smal | Form Factor 2.5" Drives

SFF- 8005 E Smal |l Form Factor 1.8" Drives

SFF- 8006 E Smal |l Form Factor 1.3" Drives

SFF- 8007 E 2nm Connector Alternatives

SFF- 8008 E 68-pin Enbedded Interface for SFF Drives
SFF-8009 4.1 Unitized Connector for Cabled Drives

SFF- 8010 E Smal | Form Factor 15nm 1.8" Drives

I NF-8011i E  ATA Timng Extensions for Local Bus

SFF-8012 3.0 4-Pin Power Connector Di nensions

SFF- 8013 E ATA Downl oad M crocode Conmand

SFF- 8014 C Unitized Connector for Rack Munted Drives
SFF- 8015 E  SCA Connector for Rack Mounted SFF SCSI Drives
SFF- 8016 C Small Form Factor 10nm 2.5" Drives

SFF- 8017 E SCSI Wring Rules for Mxed Cable Plants
SFF- 8018 E  ATA Low Power Mbdes

SFF- 8019 E ldentify Drive Data for ATA Disks up to 8 GB
| NF-8020i E  ATA Packet Interface for CD ROV

| NF-8028i E - Errata to SFF-8020 Rev 2.5

SFF- 8029 E - Errata to SFF-8020 Rev 1.2

SFF-8030 1.8 SFF Committee Charter

SFF- 8031 Narmed Representatives of SFF Conmittee Menbers

SFF-8032 1.5 SFF Conmittee Principles of Qperation

INF-8033i E Inproved ATA Tim ng Extensions to 16.6 Ms
INF-8034i E  H gh Speed Local Bus ATA Line Term nation |ssues
INF-8035i E  Self-Mnitoring, Analysis & Reporting Technol ogy
INF-8036i E  ATA Signal Integrity Issues

INF-8037i E Intel Small PCl SIG

INF-8038i E Intel Bus Master |DE ATA Specification

INF-8039i E  Phoeni x EDD (Enhanced Di sk Drive) Specification

SFF-8040 1.2 25-pin Asynchronous SCSI Pinout
SFF-8041 C  SCA-2 Connector Backend Configurations
SFF-8042 C VHDC Connector Backend Configurations
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SFF- 8043
SFF- 8045
SFF- 8046
SFF- 8047
SFF- 8048
SFF- 8049

| NF- 8050i
| NF- 8051i
| NF- 8052i
SFF- 8053
SFF- 8054
| NF- 8055i
SFF- 8056
SFF- 8057
SFF- 8058
SFF- 8059

SFF- 8060
SFF- 8061
SFF- 8062
SFF- 8065
SFF- 8066
SFF- 8067
| NF- 8068i
SFF- 8069

| NF- 8070i
SFF- 8072
SFF- 8073
| NF- 8074i
SFF- 8075
SFF- 8076
| NF- 8077i
SFF- 8078
SFF- 8079
SFF- 8080
SFF- 8082
SFF- 8085
SFF- 8089
| NF- 8090i

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8122
SFF- 8120
SFF- 8123

SFF- 8200e
SFF- 8201
SFF- 8212e
SFF- 8221
SFF- 8222
SFF- 8223
SFF- 8225

SFF- 8300

m

4.5

=
I'I'II'I'Io moom

o
= o1

mmmOom:

m

1.2

40-pin M croSCsl Pi nout
40- pi n SCA-2 Connect or
80- pi n SCA-2 Connect or
40-pin SCA-2 Connector w Serial Selection
80-pin SCA-2 Connector w Parallel ESI

80- conduct or ATA Cabl e Assenbly

w Paral |l el Selection
for SCSI Disk Drives

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

ATA Interface for 3" Renpbvabl e Devices
@BIC (Ggabit Interface Converter)

Aut omation Drive Interface Connector
SMART Application Quide for ATA Interface
50- pi n 2mm Connect or

Unitized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Conmittee Patent Policy

Emai | i ng drawi ngs over the SFF Reflector

Rol I i ng Cal endar of SSW&s and Pl enari es

40- pi n SCA-2 Connector w H gh Vol tage

80- pi n SCA-2 Connector w H gh Voltage

40-pin SCA-2 Connector w Bidirectional ESI
Quidelines to Inport Drawings into SFF Specs
Fax- Access I nstructions

ATAPI for Rewitabl e Renovabl e Medi a

80-pin SCA-2 for Fibre Channel Tape Applications
20-pin SCA-2 for GBIC Applications

SFP (Smal | Fornfactor Pluggable) Transceiver

PCl Card Version of SFP Cage

SFP Additional 1Ds
XFP (10 Gbs Snal |
XFP- E

SFP Rate and Application Sel ection

ATAPI for CD Recordabl e Media

Labeling of Ports and Cabl e Assenblies
100 Mbs Smal |l Fornfactor Transceivers
SFP Rate and Application Sel ection Val ues
ATAPI for DVD (Digital Video Data)

Form Fact or Pl uggabl e Modul €)

3 CGbs and 4 Gbs Signal Characteristics

5V Parallel 1.8" drive formfactor

.8" drive formfactor (60x70mm)

. 8" (60x70mm w SCA-2 Connect or

.8" drive formfactor (78x54mm)

. 8" (60x70mm w Serial Attachnment Connector

ol S

1/2" drive formfactors (all of 82xx fanmily)
1/2" drive formfactor dinensions

1/2" drive w SFF-8001 44-pin ATA Connect or
Pre-Aligned 2.5" Drive >10mm For m Fact or

2.5" Drive w SCA-2 Connect or

2.5" Drive w Serial Attachnent Connect or

2.5" Single Voltage Drive

NNDN

3 1/2" drive formfactors (all of 83xx famly)

HSSDC- 2 Shi el ded Connecti ons
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SFF-8301 1.4 1/ 2" drive formfactor dinensions
SFF-8302e 1.1 1/ 2" Cabl ed Connector | ocations
SFF-8323 1.2 1/ 2" drive w Serial Attachnent Connector

SFF-8332e E
SFF-8337e E
SFF-8342e 1.3
| NF-8350i E

1/2" drive w 80-pin SFF-8015 SCA Connect or
1/ 2" drive w SCA-2 Connect or

1/2" drive w Serial Unitized Connector

1/ 2" Packaged Drives

WWwWwwwww

SFF-8400 C VHDCl (Very High Density Cable Interconnect)
SFF-8410 16.1 High Speed Serial Testing for Copper Links
INF-8411 1.0 High Speed Serial Testing for Backpl anes
SFF-8412 12.2 HSA (H gh Speed Optical Interconnect) Testing
SFF-8415 4.1 HPElI (H gh Performance El ectrical |nterconnect)
SFF-8416 10.0 HPElI Bul k Cabl e Measurenent/ Performance Regmts

SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons
SFF-8421 2.4 HSSDC-2 Shi el ded Connecti ons

SFF- 8422 C FCO Shielded Connections

SFF- 8423 C Mol ex Shiel ded Connections

SFF-8424 0.5 Dual Row HSSDC-2 Shiel ded Connecti ons
SFF-8425 1.4 Single Voltage 12V Drives

SFF- 8426 HSSDC Doubl e W dth

SFF- 8429 Signal Architecture for HSS Links
SFF-8430 4.1 MI-RJ Dupl ex Optical Connections
SFF-8441 14.1 VHDClI Shi el ded Configurations

SFF- 8451 10.1 SCA-2 Unshi el ded Connecti ons

SFF-8452 3.1 ditch Free Mating Connections for Miltidrop Aps
SFF- 8453 Shi el ded Hi gh Speed Serial connectors

SFF-8460 1.2 HSS Backpl ane Design Cuidelines
SFF- 8464 | nproved MM HSS Opti cal Link Perfornmance
SFF-8470 2.9 Milti Lane Copper Connector

SFF-8471 C ZFP Multi Lane Copper Connect or

SFF-8472 9.4 Diagnostic Mnitoring Interface for Optical Xcvrs
I NF-8475i 2.2 XPAK Small Fornfactor Pluggabl e Receiver
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections
SFF-8482 1.3 Internal Serial Attachnent Connector

SFF- 8483 C External Serial Attachnent Connector

SFF-8484 0.4 Milti Lane Internal Serial Attachnment Connector
SFF-8485 0.3 Serial GPIO (General Purpose |nput/Qutput) Bus
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly)
SFF-8501e 1.1 5 1/4" drive formfactor dinensions

SFF-8508e 1.1 5 1/4" ATAPI CD- ROM w audi o connectors

SFF-8523 1.2 5 1/4" drive w Serial Attachnment Connector
SFF-8551 3.2 5 1/4" CD Drives form factor

SFF-8552 0.5 5 1/4" Slimine Optical Drive Form Factor

SFF- 8572 C 5 1/4" Tape formfactor

SFF-8610 C  SDX (Storage Device Architecture)

2.3 Sources

Copi es of SFF Specifications are available by joining the SFF Conmittee as an
Coserver or Menber.

14426 Bl ack Wal nut O 408- 867- 6630x303
Sar at oga 408- 867- 2115Fx
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CA 95070 FaxAccess: 408-741-1600

The increasing size of SFF Specifications has made FaxAccess inpractical to obtain
| arge docunents. Docunent subscribers and nenbers are autonatically updated every

two nonths with the | atest specifications. Specifications are available by FTP at

ftp://ftp.seagate.con sff

El ectroni ¢ copies of docunents are al so nmade avail abl e via CD Access, a service

whi ch provides copies of all the specifications plus SFF reflector traffic. CDs are
mai |l ed every 2 nonths as part of the docunent service, and provide the letter ball ot
and paper copies of what was distributed at the neeting as well as the neeting

m nut es.

HSSDC- 2 Shi el ded Connecti ons Page 11



Publ i shed SFF-8284 Rev 0.5

If you are not receiving the docunmentation of SFF Conmittee activities or are
interested in becoming a nmenber, the follow ng signup information is reprinted here
for your infornmation.

Menber shi p i ncl udes voting privil eges on SFF Specs under devel opment .

CD _Access El ectronic docunentation contains:
- Mnutes for the year-to-date plus all of |ast year
- BEmail traffic for the year-to-date plus all of |ast year
- The current revision of all the SFF Specifications, as well as any
previous revisions distributed during the current year.

Meeti ng docunentation contai ns:
- Mnutes for the current neeting cycle.
- Copies of Specifications revised during the current neeting cycle.

Each el ectroni ¢ docunment mailing obsol etes the previous nmailing of that year
e.g. July replaces May. To build a conplete set of archives of all SFF
docunentation, retain the |ast SFF CD _Access nuiling of each year.

Name: Title:
Conpany:
Addr ess:
Phone: Fax:
Enmai | :

Pl ease register ne with the SFF Conmittee for one year.

___ Voting Menbership w El ectroni c docunentation $ 2,160
___ Voting Menbership w Meeting docunentation $ 1,800
__ Non-voting Cbserver w El ectroni c docunentation $ 660 U S
$ 760 Overseas
___ Non-voting Cbserver w Meeting docunentation $ 300 US
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4. General Description

The HSSDC-2 Dual Row connection systemis based on ribbon or l|eaf style contacts
while other alternatives use round pins. This ribbon style offers single w pe and

i s based on proven connector technol ogy using the mechanically robust ribbon or |eaf
contact style. It is very difficult to danage the contacts.

HSSDC- 2 Dual Row connectors find their nost inportant application where signals have
rise tinmes typically in the range of 250 ps and where positive retention is needed
but ease of insertion and renoval is also desired. This covers virtually all of the
external inter-enclosure applications for gigabit serial applications that use

bal anced copper nedia for transm ssion.

The shield contact is required to make contact before any of the signal contacts
upon insertion and to break contact only after all contacts are separated upon
removal .  This ensures that any ground potential differences between enclosures are
first exposed to the shield and thereby minimzes the risk of damaging the sensitive
i nput and out put stages of the transceivers when the signal contacts are mated.

5. Definitions and Conventi ons

5.1 Definitions
For the purpose of SFF Specifications, the follow ng definitions apply:

Advanced groundi ng contacts: Connector contacts that make first and break |ast and
are capabl e of carrying power ground return currents and performng el ectrostatic
di scharge. Qher terns sonetines used to describe these features are: groundi ng
pi ns, ESD contacts, grounding contacts, static drain, and pre-groundi ng contacts.

Al i gnnent guides: Connector features that preposition insulators prior to

el ectrical contact. Qher terns sonetinmes used to describe these features are:
gui de pins, guide posts, blind mating features, mating features, alignnment features,
and nmating gui des

Board Term nati on Technol ogi es: surface nount single row, surface nount dual row,
t hrough hol e, hybrid, straddl e nount

Cable Termi nation: The attachnent of wires to the term nation side of a connector
Schenes comonly used in the industry are IDC (I nsul ation Displacenent Contact), |DT
(I'nsul ati on Di spl acenent Term nation), wire slots, solder, weld, crinp, braise, etc.

Contact mating sequence: Oder of electrical contact during mating/unmating
process. Qher ternms sonetines used to describe this feature are: contact
sequenci ng, contact positioning, nmake first/break |ast, EM.B (early nake | ate break)
staggered contacts, and long pin / short pin.

Fi xed: Used to describe the gender of the mating side of the connector that accepts
its mate upon mating. This gender is frequently, but not always, associated with
the conmon terninology “receptacle”. Qher ternms commonly used are “fenal e” and
“socket connector”. The term*“fixed” is adopted from El A standard term nol ogy as

t he gender that nost commonly exists on the fixed end of a connection, for exanple,
on the board or bul khead side. In this docunent “fixed” is specifically used to
describe the mating side gender illustrated in Figure 1

Free: Used to describe the gender of the mating side of the connector that
penetrates its nmate upon mating. This gender is frequently, but not always,

associ ated with the conmon term nology “plug”. Oher terns conmonly used are “mal e”
and “pin connector”. The term*“free” is adopted fromEl A standard term nol ogy as
the gender that nost commonly exists on the free end of a connection, for exanple,
on the cable side. 1In this docunment “free” is specifically used to describe the
mati ng side gender illustrated in Figure 1
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Frontshell: That netallic part of a connector body that directly contacts the
backshel | or other shielding material that provides mechani cal and shi el di ng
continuity between the connector and the cable nedia. Qher terns sonetinmes used to
describe this part of a cable assenbly are: housing, nosepiece, cowing, and netal
shroud.

Free Board: A connector that uses a free gender nmating side and a termination side
suitable for any of the printed circuit board term nation technol ogi es

Fi xed Board: : A connector that uses a fixed gender mating side and a term nation
side suitable for any of the printed circuit board term nation technol ogi es

Height: Distance fromboard surface to farthest overall connector feature

Mating side: The side of the connector that joins and separates fromthe mating side
of a connector of opposite gender. Qher terms commonly used in the industry are
mating interface, separable interface and mating face.

Ofset: An alignment shift fromthe center |line of the connector

Optional: This termdescribes features which are not required by the SFF
Specification. However, if any feature defined by the SFF Specification is

i mpl emented, it shall be done in the sane 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
shal | be accepted as being correct.

Reserved: Were this termis used for defining the signal on a connector pin its
actual function is set aside for future standardi zation. It is not available for
vendor specific use. Were this termis used for bits, bytes, fields and code

val ues; the bits, bytes, fields and code val ues are set aside for future
standardi zati on. The default val ue 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.

Ri ght Angle: A connector design for use with printed circuit board assenbly
t echnol ogy where the mating direction is parallel to the plane of the printed
circuit board

Single row A connector design for use with surface nmount printed circuit board
assenbly technol ogy where the termnation side points are arranged in one |ine

Single sided termnation: A cable ternmination assenbly style and a connector design
styl e where only one side of the connector is accessible when attaching wires. This
style frequently has IDC term nation points that point in the same direction

Straddl e mount: A connector design style and a printed circuit board design style
that uses surface nount term nation 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 assenbly technol ogy
where the mating direction is perpendicular to the plane of the printed circuit
boar d

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

Term nation side: The side of the connector opposite the mating side that is used
for permanently attaching conductors to the connector. Due to pin nunbering

di fferences between mating side genders the termnation side shall always be
specified in conjunction with a mating side of a specific gender. Qher ternms
comonly used in the industry are: back end, non-mating side, footprint, pc board
side, and post side

HSSDC- 2 Shi el ded Connecti ons Page 15



Publ i shed SFF-8284 Rev 0.5

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

(HAS RETENTION RELEASE)

FREE FIXED

% /’gﬁ I TIIIIITIIIIIIIY:
7777777777777 77772 o/

PP PP i i P P / Zzg%
. T T 7T 7777 7777777777

THE FIXED GENDER IS USED ON
THE DEVICE SIDE EXCEPT WHEN
USED WITH WIRE TERMINATION.

Figure 1 — Mating side gender definition

5.2 Conventi ons

The American convention of nunbering is used i.e., the thousands and hi gher
nmultiples are separated by a conma and a period is used as the decinmal point. This
is equivalent to the 1SO convention of a space and comma

Aneri can: | SO

0.6 0,6

1, 000 1 000

1, 323, 462.9 1 323 462,9
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6. Connect or descriptions:

6.1 Conpl et e connector options

The conpl ete connectors listed in this section are supported in this docunment. The
overall view of the mating sides are shown in Figure 3.

FREE MATI NG SI DE CONNECTORS (used on the side that has the retention rel ease) Refer
to figures (5 and (6) for mating side specifications.

CONNECTOR NAME OVERVI EW | QUTLI NE TERM NATI ON
S| DE

Free Cabl e Fi gure 3 Figure 5 NA

FI XED MATI NG SI DE CONNECTORS (used on the device side except when used with cable
term nations) Refer to figures (4) and (7) for mating side specifications.

CONNECTOR NAME OVERVI EW| QUTLI NE TERM NATI ON
S| DE
Fi xed Board Ri ght Angle Surface Munt Figure 3 | Figure 4 Figure 8

Only the physical dinensions and a table of the nost inportant perfornmance
requi renents are |listed bel ow

6.2 Performance and conpatibility requirenents

6.2.1 Low frequency performance requirenents

HSSDC- 2 shi el ded connectors shall neet the performance requirenents specified in
table (2). These requirenents are all for the connector proper and do not include
the high speed requirements that ensure adequate operation at gigabit/s and above
rates.

Table 1 — Connector ratings

| I'tens Specifications |
[D) current 0.5 anpere naxi num |
2 woltage 30 volts DC |
[3) Tenperature [-10 to 60°C |
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Table 2 — Low frequency performance requirenments for

SFF-8284 Rev 0.5

HSSDC- 2 connectors

Par amet er

Requi renment s

I nsul ati on Resi stance

1000 Megohns mi ni mum

vol t age

Di el ectric withstanding

350 VAC at sea | evel.
br eakdown or fl ashover

1 mnute hold with no

Cont act Resi st ance
Non- Shi el d Cont acts

maxi mum change

70 mlliohnms maximuminitial;

20 mlliohns

Tabl e 3 — Mechani cal

Requi renment s

I'tens Condi ti ons Speci fications
1) Durability Mati ng speed: 500 cycles per 250 cycl es
hour maxi mum
2) Insertion Force Measur enent speed: 12. 7nm per See Table 4
m nut e maxi num
3) Wthdrawal Force Measur enent speed: 12. 7nm per See Table 4
mnute maxi mumwi th retention
| at ch di sengaged
4) Durability Mati ng speed shoul d be 500 250 cycl es
cycl es per hour maxi mum
5) Vibration, random | El A-364-28, Test Condition Subj ect mat ed
VI, Condition D. specimens to 3.10
G s rns between
20-500 Hz for 15
m nutes in each
of 3 rmutually
per pendi cul ar
pl anes
Table 4 — Insertion and Wt hdrawal Force
I'tens
Insertion Force (N Maxi mum 50
Wt hdrawal Force (N Maxi nun) | 50

HSSDC- 2 Shi el ded Connecti ons
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Tabl e 5 — Envi ronnent al
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Requi renent s

Test Itens

Test Conditions

Speci fi cati ons

1) Vibration, random

El A-364-28, Test Condition
VI, Condition D.

Subj ect mated specinmens to
3.10 G s rms between 20-
500 Hz for 15 minutes in
each of 3 nutually

per pendi cul ar pl anes

2) Physical shock

El A-364-27, Method H

Subj ect mat ed specinens to
30 G s hal f-sine shock

pul ses of 11 mlliseconds

duration. 3 shocks in each
direction applied along 3

nmut ual I'y per pendi cul ar

pl anes, 18 total shocks.

3) Thermal shock

El A- 364- 32

Subj ect unnmat ed speci nens
to 5 cycl es between -10
and 70°C

4) Tenperature Life

El A-364-17, Method A, Test
Condition 2, Test Tine
Condition C

Subj ect mat ed specinens to
70°C for 500 hours

5) Humidity-tenperature
cycling

El A-364-31 Method 111.

Subj ect unnmat ed speci nens
to 10 cycles (10 days)
bet ween 25 and 65°C at 80
to 100% RH

6) Mxed fl owi ng gas

El A-364-65, dass I1A

Subj ect specinmens to
environnmental dass Il A
for 7 days unmated, and 7
days nat ed.

6.2.2 Connector performance (After test)

The connector should satisfy the m ni num performance indicated in Table 6

Note — On Tabl e 6,

itens with a “Y” shoul d be neasured/ observed.

shoul d not be required neasurenent or observation

Iltenms with “N

Tabl e 6 — Connector performance (After test)

Itens I nsertion Cont act I nsul ation Dielectric Appear ance
wi t hdr awnal resi stance resi stance | wthstandi ng check
force vol t age
Condi tion Satisfy Resi st ance 1000 Sati sfy There shoul d
Tabl e 4 change shoul d Megohns Table 2 be no defect
be 20 mlli- m ni mum
ohns maxi mum
Durability Y Y N N Y
Vi bration Y Y N N Y
Physi cal Y Y N N Y
shock
Ther mal shock N N Y Y Y
Tenperat ure N Y N N Y
Life
Hum dity- N N Y Y Y
tenperature
cycling
M xed fl owi ng N Y N N y
 gas
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6.2.3 H gh frequency performance requirenents

The requirenents for the high speed performance are enabled by reference to SFF-
8410, a separate SFF docunent that defines testing nethodol ogy and sone performance
requi renents. These high speed perfornmance requirenents are incorporated into the
HSSDC- 2 speci fication by reference and constitute an essential part of the HSSDC 2
specification. For conveni ence these requirenents are not duplicated here.

6.2. 4 PCB conpatibility requirenents

The physical conpatibility requirenents for use with printed circuit boards are
given in table (7). Board thickness’ and/or assenbly processes that require tai

| engt hs other than that given in table (7) are not conpatible with the connectors
defined in this docunent.

Table 7 — Printed circuit board conpatibility requirenents

Term nation Side Style Printed Grcuit Board Thi ckness
MN (MV/ | NCHES) MAX (MM / | NCHES)
Fi xed Board R ght Angle
Surface Mount* 1.57 / 0.062 2.36 / 0.093

* Thi s di mensi on necessary to accommbdate board retention feature that
penetrates the board.

6.3 Dinensional requirenments

The drawings in this section use the dinmensioning conventions described in ANS| -
Y14.5M Dinensioning and tolerancing. Al dinensions are in nmllineters.
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Figure 2 — General view of mating sides
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Figure 4 — Free cabl e outline dinensions
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Figure 6 - Fixed mating side dinensions
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Figure 7 — Fixed board right angle pin-thru-hol e/ surface nount footprint
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Fi gure 8 — Bul khead cutout fixed right angle surface nount
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Figure 9— PCl bracket 4 bay dinensions fixed board right angle surface nount

FI GURE 10 — KEYI NG GPTI ONS

Descri ption “A “B “C “D’ (radius)
150 Chns (Left O fset) 1.51+0. 13 2. 25+0.13 3. 80+0. 13 1.13+0. 13
100 Chns (Center O fset) 0. 00+0. 13 1.25+0. 13 3. 80+0. 13 0.63+0. 13
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