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Abstract: This specification defines the physical interfaces and performance

requi renents for HSSDC-1 (H gh Speed Serial Data Connector -1) connectors and
retention schenmes to be used for Fibre Channel, SSA, and other duplex serial copper
applications. Qher uses of this general purpose connection systemare al so
possi bl e. These 8 position HSSDC-1 connectors are based on 1.25mm (0.05") ribbon
styl e technol ogy.

The controlling docunent for the di mensional values is | EC 61076- 3-103.

Thi s docunent provides a conmon specification for systens nanufacturers, system
i ntegrators, and suppliers of magnetic disk drives. This is an internal working
docunent of the SFF Conmmittee, an industry ad hoc group

Thi s docunent is nmade available for public review, and witten comments are
solicited fromreaders. Coments received by the nmenbers 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
conmponent is actually available fromconnector suppliers. If such a connector is
supplied it must conply with this specification to achieve interoperability between
suppliers.

Support: This document is supported by the identified nmenber conpanies of the SFF
Commi tt ee.

Docunent ation: This docunment has been prepared in a simlar style to that of the 1SO
(I'nternational Organization of Standards).
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The foll owi ng nenber conpanies of the SFF Committee voted in favor of
this industry specification.

AMP

Anmphenol

Toshi ba Anerica
Uni sys

The foll owi ng nenber conpanies of the SFF Committee voted agai nst
this industry specification.

Adapt ec

Conpaq

ENDL

FCl/Berg

Fujitsu CPA
Honda Connect or
Maxt or

Mol ex

Pi oneer NewMedi a
Quant um

Tyco AWP
Yarmagata Fujitsu

The foll owi ng nenber conpanies of the SFF Committee voted to abstain on
this industry specification.
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The user's attention is called to the possibility that inplenmentation 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 therewith. The patent
hol der has filed a statenment of willingness to grant a |icense under these rights on
reasonabl e and non-di scrimnatory terns and conditions to applicants desiring to
obtain such a license.
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If you are not a nmenber of the SFF Conmittee, but you are interested in
participating, the follow ng principles have been reprinted here for your
i nformation.

PRI NCI PLES O THE SFF COW TTEE

The SFF Committee is an ad hoc group forned to address storage industry needs in a
pronpt nmanner. Wen forned in 1990, the original goals were linted to defining de
facto nechani cal envel opes within which disk drives can be developed to fit conpact
conmput er and other small products.

Adopting a conmon 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 paranmeters in a product that
has no cables to provide packaging | eeway for the integrator

In Novenber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas whi ch needed simlar 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.

Docunents created by the SFF Conmittee are expected to be submitted to bodi es such
as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They nmay be accepted for separate standards, or incorporated into other
standards activities.

The principles of operation for the SFF Conmittee are not unlike those of an
accredited standards committee. There are 3 |l evels of participation:

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

- The minutes and copies of nmaterial which are discussed during neetings
are distributed only to those who sign up to receive docunentation.

- The individual s who represent nenber conpanies of the SFF Committee
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 |l ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Conmittee neetings becones public domain. There are no
restrictions on the open nmailing of nmaterial presented at conmittee neetings. In
order to reduce disagreenents and m sunderstandi ngs, copies nust be provided for al
agenda itens that are discussed. Copies of the material presented, or revisions if
conpleted in tinme, are included in the docunentation nmailings.

The sites for SFF Committee neetings rotate based on whi ch nmenber 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 reinburse ENDL for the services to manage the SFF Conmittee.
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If you are not receiving the docunentation of SFF Conmittee activities or are
interested in beconing a nenber, the followi ng signup information is reprinted here
for your infornmation.

Annual SFF Conmittee Menbership Fee $ 1, 800. 00
Annual SFF Conmittee Paper Docunentation Fee $ 300. 00
Annual Surcharge for AIR MAIL to Overseas $ 100. 00
Annual Surcharge for El ectronic Docunentation $ 360. 00

Nane:

Title:

Conpany:

Addr ess:

Phone:

Fax:

Enai | :

Pl ease register me as a Menber of the SFF Conmittee for one year.

Paper docunent ation $ 1,800
El ect roni ¢ docunentati on $ 2,160
Check Payable to SFF Comnmttee for $ i s Encl osed
Pl ease invoice ne $ on PO #:
MZ/ Vi sal AmX Expi res
Pl ease register ne as an Cbserver on the SFF Conmittee for one year.
Paper docunent ation $ 300 U.S. $ 400 Overseas
El ectroni c docunentation $ 660 U.S. $ 760 Overseas
Check Payable to SFF Conmttee for $ (PGs Not Accepted)
MZ/ Vi sal AmX Expi res
SFF Conmittee 408- 867- 6630
14426 Bl ack Wl nut ¢ 408-867- 2115Fx
Saratoga CA 95070 250- 1752@ci nai | . com
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For eword

When 2 1/2" dianeter disk drives were introduced, there was no conmonality on
external dinmensions 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 conmputers in which space was at a premumand tine to market with the

| at est nmachi ne was an inportant factor. Systemintegrators worked individually with
vendors to devel op the packaging. The result was wi de diversity, and with space
bei ng such a maj 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" nmade it likely that devices woul d beconme even nore constrained in di nmensions
because of a possibility that such snall devices could be inserted into a socket,
not unli ke 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 emergi ng new technology in disk drives. After two inforna

gat herings on the subject in the sunmer of 1990, the SFF Conmittee held its first
nmeeting in August.

During the devel opnent of the formfactor definitions, other activities were
suggest ed because participants in the SFF Comm ttee faced probl ens 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 Committee becane a forumfor resolving i ndustry issues
that are either not addressed by the standards process or need an i nmedi ate

sol uti on.

At the sanme tinme, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snall and the
projects could be conpleted in a rapid tinefrane. If proposals are nade by a nunber
of contributors, the participating nenbers select the best concepts and uses themto
devel op specifications which address specific issues in emergi ng storage markets.

Those conpani es whi ch have agreed to support a docunented specification are
identified in the first pages of each SFF Specification. Industry consensus is not
an essential requirenent to publish an SFF Specification because it is recognized
that in an energi ng product area, there is roomfor nore than one approach. By
maki ng the docunentati on on conpeting proposals available, an integrator can exam ne
the alternatives avail able and select the product that is felt to be nbst suitable.

Suggestions for inprovenent of this docunent will be wel cone. They should be sent to
the SFF Committee, 14426 Bl ack WAl nut &, Saratoga, CA 95070

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

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

HSSDC- 1 Shi el ded Connecti ons

1. Scope

This specification defines the term nol ogy and physical requirenents for shiel ded
HSSDC-1 (Hi gh Speed Serial Data Connector) connections, conplete connectors, and the
i medi ate el ectrical nei ghborhood of the connector proper that al so influences the
behavi or of the connector. There is a single mating interface for all versions.

The HSSDC-1 connector style is specified in Fibre Channel, SSA, and G gabit Ethernet
and nmay be suitable for use with other high speed serial interface standards. These
are all external shielded systens that require inter-enclosure connections. These
standards only specify the nmating interface and have no specific perfornmance

requi renents so this docunent, along with the | EC 61076-3-103, define such

requi renents.

The relevant parts of this I EC docunent are included in this specification for easy
reference. The Fibre Channel, SSA, and G gabit Ethernet standards call out the
contact position nunbering for the respective application uses and are the normative
sour ces.

The mating sides (including retention) are conpatible for all versions of conplete
connector and the termnation side is specified for a variety of practically

i mportant schemes. The controlling docunent for the dinensional values is the | EC
(I'nternational Electronics Conm ssion) standard.

The specific versions of conplete connectors specified for use with FC AL, SSA,
G gabit Ethernet, (and P1394) is controlled by this SFF docunment as not all possible
conbi nations of mating side and term nation side are supported.

The HSSDC-1 system was designed fromthe beginning for the specific purpose of
satisfying the needs for gigabit serial data transm ssions in a nom nal 150 ohm
differential bal anced copper link. The shield connector mating interface has been
designed to provide an EM-tight (El ectro Magnetic Interference) seal. Design goals
are mnimzation of cross talk, mnimmtransm ssion |ine inpedance discontinuity
across the connector, and rmanagenent of EM (caused by the connector or its mating

i nterfaces).

The transnission |ine inpedance of the connector itself (not including the
termnation interface to the wire or board) matches the electrical nmedia within the
tol erances allowed for the nedia. This connection schene nay be used in multiple
pl aces within a cabling environnent. Though optimnm zed for a 150 ohm envi r onnment
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 simlar to those
found on the extrenely popul ar and conmon ergononic RJ style network and tel ephone
unshi el ded connectors. The |ook and feel of the HSSDC-1 famly is well suited for
advanced hi gh speed transni ssion applications. The panel space required is
significantly less than that for other styles of connectors.

The physically robust design (e. g. no pins to bend) and relatively snmall size
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enable the HSSDC-1 to be usable in all applications fromnotebooks to data centers.
The connector is of a straightforward constructi on which does not rely on advanced
materials or processes.

The mating sides (including retention) are the sanme for all versions of conplete
connector and there is a variety of choices on the term nation side.

Thi s docunent specifies the requirenents on the nating and term nation sides of the
connectors to enable functional nultiple sourcing of the conplete connectors. The
construction of the connectors between the nmating and termni nation sides are not
speci fied by this docunent.

In the present selection of conplete connectors specified all 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 Channel and SSA standards presently incorporate

requi renents on the characteristic inpedance and ability to transnmt G gabaud
signals for cable assenblies and backpl anes. As the HSSDC- 1 connector system rmay
formpart of this interconnect it is also subject to these requirenents.

The high speed el ectrical perfornance requirenents for the connector and its

el ectrical nei ghborhood are specified in SFF-8410 which is incorporated by reference
into this specification. These requirenents include operation at 1 G gabit/second
and hi gher rates.

In an effort to broaden the applications for storage devices, an ad hoc industry
group of conpanies representing systemintegrators, peripheral suppliers, and
conponent suppliers decided to address the issues invol ved.

The SFF Committee was formed in August, 1990 and the first worki ng docunent was
i ntroduced in January, 1991

1.1 Description of d auses

O ause 1 contains the Scope and Purpose.

O ause 2 contains Referenced and Rel ated Standards and SFF Speci fi cati ons.
O ause 3 contains the list of Figures and Tables

O ause 4 contains the General Description

Clause 5 contains the Definitions and Conventions

O ause 6 defines the Connector Descriptions and Di nmensions.

2. References

The SFF Committee activities support the requirenents 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 FCPH Fibre Channel Physical Interface

- X3.297-199x FC PH 2 Fibre Channel Physical Interface -2
- X3.303-199x FC PH 3 Fi bre Channel Physical Interface -3
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- X3.293-199x SSA-PH1 SSA Physical Interface

- T10-1146 SSA- PH2 SSA Physical Interface -2

- | EEE P802. 3z G gabit Task Force

- I EC 61076-3-103 Hi gh Speed Serial Data Connector

2.2 SFF Specifications
There are several projects active within the SFF Committee. At the date of printing
docunent nunbers had been assigned to the follow ng projects. The status of

Specifications is dependent on conmittee activities.

F

For war ded The docunent has been approved by the nenbers for
forwarding to a formal standards body.

P = Publi shed The docunent has been ball oted by nenbers and is

avai | abl e as a published SFF Specification

A = Approved The docunent has been approved by ballot 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 opnment The docunent is under devel opnent at SFF.

E = Expired The docunent has been published as an SFF

Speci fication, and the nenbers voted agai nst re-
publishing it when it came 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
from SFF e.g. a specification has been incorporated
into a draft or published standard which is only
avai l abl e in hard copy.

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

subm tted The docunent is a proposal to the nenbers for
consi derati on to beconme an SFF Speci fication

(7]
I

Spec # Rev List of Specifications as of March 26, 2000

SFF- 8000 SFF Committee Information

SFF-8001i E  44-pin ATA (AT Attachnment) Pinouts for SFF Drives
SFF-8002i E  68-pin ATA (AT Attachnment) for SFF Drives

SFF- 8003 E SCSI Pinouts for SFF Drives

SFF- 8004 E Small Form Factor 2.5" Drives

SFF- 8005 E Snmall Form Factor 1.8" Drives

SFF- 8006 E Small 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 Smal | Form Factor 15mm 1.8" Drives
SFF- 8011i ATA Tim ng Extensions for Local Bus
SFF-8012 2.3 4-Pin Power Connector D nensions

mm

SFF- 8013 E ATA Downl oad M crocode Command

SFF- 8014 C Unitized Connector for Rack Mounted Drives
SFF- 8015 E SCA Connector for Rack Munted SFF SCSI Drives
SFF- 8016 C Small Form Factor 10nm 2.5" Drives
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SFF- 8017
SFF- 8018
SFF- 8019

| NF- 8020i
SFF- 8028i
SFF- 8029

SFF- 8030
SFF- 8031
SFF- 8032
SFF- 8033i
SFF- 8034i
SFF- 8035i
SFF- 8036i
| NF- 8037i
| NF- 8038i
SFF- 8039i

SFF- 8040
SFF- 8041
SFF- 8042
SFF- 8043
SFF- 8045
SFF- 8046
SFF- 8047
SFF- 8048
SFF- 8049

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

SFF- 8060
SFF- 8061
SFF- 8065
SFF- 8066
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SFF- 8067 2.6

| NF- 8068i
SFF- 8069

| NF- 8070i

1
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SFF-8072 1.2

SFF- 8073

SFF- 8080

| NF- 8090i

3

E

.6

SFF-8200e 1.1
SFF-8201e 1.3
SFF-8212e 1.2
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SCSI Wring Rules for Mxed Cable Plants
ATA Low Power Mbdes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD-ROVs
- BErrata to SFF-8020 Rev 2.5
- BErrata to SFF-8020 Rev 1.2

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers
SFF Conmmittee Principles of Qperation

| mproved ATA Timing Extensions to 16.6 Ms

H gh Speed Local Bus ATA Line Term nation |ssues
Sel f-Monitoring, Analysis and Reporting Technol ogy

ATA Signal Integrity Issues
Intel Small PC SIG
Intel Bus Master |DE ATA Specification

Phoeni x EDD (Enhanced Di sk Drive) Specification

25-pi n Asynchronous SCSI Pi nout

SCA- 2 Connector Backend Confi gurations
VHDClI Connect or Backend Configurations
40-pin M croSCSl Pi nout

40-pin SCA-2 Connector w Parallel Selection
80- pi n SCA-2 Connector for SCSI Disk Drives
40-pi n SCA-2 Connector w Serial Selection
80- pi n SCA-2 Connector w Parallel ESI

80- conduct or ATA Cabl e Assenbly

Boot abl e CD- ROM

Smal | Form Factor 3" Drives

ATA Interface for 3" Renovabl e Devices

@BIC (Ggabit Interface Converter)

SMART Application @uide 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 Refl ector

40- pi n SCA-2 Connector w Hi gh Voltage

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

40- pi n SCA-2 Connector w Bidirectional ESI
Quidelines to Inport Drawi ngs into SFF Specs
Fax- Access Instructions

ATAPI for Rewitable Renovabl e Medi a

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

ATAPI

for CD- Recordabl e Medi a

ATAPI for DVD (Digital Video Data)
2 1/2"
2 1/2"

2 1/2"

drive formfactors (all of 82xx famly)
drive formfactor dinensions
drive w SFF-8001 44-pi n ATA Connect or
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SFF-8300e 1.1 3 1/2" drive formfactors (all of 83xx famly)
SFF-8301e 1.2 3 1/2" drive formfactor dinensions

SFF-8302e 1.1 3 1/2" Cabl ed Connector | ocations

SFF-8332e 1.2 3 1/2" drive w 80-pin SFF-8015 SCA Connect or
SFF-8337e 1.2 3 1/2" drive w SCA-2 Connect or

SFF-8342e 1.3 3 1/2" drive w Serial Unitized Connector

SFF- 8400 C Very H gh Density Cabl e Interconnect
SFF-8410 16.1 High Speed Serial Testing for Copper Links
SFF- 8411 - H gh Speed Serial Testing for Backpl anes
SFF- 8412 - HSS Requi renments for Duplex Optical Links D
SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons

SFF-8421 tbd HSSDC- 2 Shiel ded Connections

SFF-8422 tbd **FCl** Shiel ded Connections

SFF-8423 tbd *Mol ex* Shiel ded Connections

SFF-8430 4.1 MI-RJ Duplex Optical Connections

SFF-8441 14.1 VHDC Shiel ded Configurations

SFF-8451 10.1 HSS (H gh Speed Serial) SCA-2 Connections
SFF-8480 2.1 HSS (Hi gh Speed Serial) DB9 Connections

SFF- 8500e 1. 5 1/4" drive formfactors (all of 85xx famly)

1
SFF-8501e 1.1 5 1/4" drive formfactor dinmensions
SFF-8508e 1.1 5 1/4" ATAPI CD-ROM w audi o connectors
SFF-8551 3.0 5 1/4" CD-ROM 1" High formfactor

SFF- 8572 - 5 1/ 4" Tape form factor

SFF- 8610 C SDX (Storage Device Architecture)

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards rmay be purchased from d oba
Engi neeri ng.

15 I nverness Way East 800-854- 7179 or 303-792-2181
Engl ewood 303- 792- 2192Fx
CO 80112-5704

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

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

The increasing size of SFF Specifications has nmade FaxAccess inpractical to obtain
| arge docunents. Docunent subscribers and nmenbers are automatically updated every

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

fission.dt.wdc. conf pub/ st andards/ sff/spec

El ectroni c copi es of docunents are al so nmade avail able 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.
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2. GCeneral Description

The presently standardi zed connection systens available for use with external Fibre
Channel , SSA, and G gabit Ethernet require that the systemintegrator or designer
choose between alternatives that are inconpatible and of different size and pin
style than the HSSDC-1. The new HSSDC-1 connection systemis based on ribbon or

| eaf style contacts while the other alternatives all use round pins. This ribbon
style offers single wipe and is based on proven connector technol ogy using the
nmechani cal Iy robust ribbon or |eaf contact style. It is very difficult to damage
the contacts.

HSSDC-1 connectors find their nost inportant application where electrica
performance for signals having slewrates of 200 ps / volt differential or greater
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 thereby minimzing the risk of danaging the sensitive

i nput and out put stages of the transceivers when the signal contacts are mated.

Figure 1 shows the required sequencing of the shield and signal contacts.
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DISTANCE MEASURED FROM THE POINTS OF CONTACTS

Figure 1 - Contact positioning architecture

The di mensions shown in Figure 1 are for reference only. The details for these
di nensi ons are shown in Figure 18.

The use of the HSSDC-1 technol ogy has no effect on the SSA, FC, or G gabit Ethernet
wiring rules, the SSA, FC, or G gabit Ethernet protocol or firmware, or the system
configuration rules.

3. Definitions and Conventi ons

3.1 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
electrical contact. Oher terns sonetines 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 Term nation: The attachnment 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.
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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 last, 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
the 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 2.

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

associ ated with the conmon term nology “plug”. Qher terns conmonly used are “nal e”
and “pin connector”. The term“free” is adopted fromEl A standard term nol ogy as

t he gender that nost commonly exists on the free end of a connection, for exanple,
on the cable side. 1In this docunent “free” is specifically used to describe the
mati ng side gender illustrated in Figure 2.

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

backshel | or other shielding material that provides nechani cal and shiel di ng
continuity between the connector and the cable media. Qher terns sonetinmes used to
describe this part of a cable assenbly are: housing, nosepiece, cowing, and neta
shroud.

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

Hei ght: Distance fromboard surface to farthest overall connector feature

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

Ofset: An alignnent shift fromthe center |ine of the connector

Optional: This termdescribes features which are not required by the SFF

Speci fication. However, if any feature defined by the SFF Specification is

i mpl enented, 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 pinits
actual function is set aside for future standardi zation. It is not available for
vendor specific use. Wiere 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 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.
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Right Angle: A connector design for use with printed circuit board assenbly
technol 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 ternination side points are arranged in one |line

Single sided termnation: A cable term nation 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 termnation points that point in the same direction

Straddl e nount: A connector design style and a printed circuit board design style
that uses surface nmount termnination 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
board

Surface nmount: A connector design and a printed circuit board design style where the
connector termnation 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 nmating side that is used
for permanently attachi ng 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 nmating side of a specific gender. Qher terns
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 circuit board design style where the

connector termnation points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board.
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(HAS RETENTION RELEASE)

FREE ] FIXED

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

Figure 2 - Mating side gender definition

Annex A contains sonme explanation and rationalization for the term nol ogy used by
ElI A for the description of connectors. Since these terns apply largely to the use
of the connectors and not directly to the properties of the connectors thensel ves
there is sonme confusion possible when the connectors are used in certain ways. For
exanple it is perfectly acceptable to use the fixed gender on a cable (thereby
making it “free” in the application). This use does not change the nane of the
gender to “free”. Even though the use nay not nap to the termnology in all cases
these terns are adopted in this docunent for conveni ence of reference to the EIA
docunents. Readers are encouraged to consider the nmost conmon applications for the
gender when nental ly mapping the term nology to the connector properties.

3.2 Conventions

The Anerican convention of nunbering is used i.e., the thousands and hi gher
mul tiples are separated by a conma and a period is used as the decinmal point. This
is equivalent to the | SO convention of a space and conma.

Arreri can: | SO
0.6 0,6
1, 000 1 000
1, 323, 462.9 1 323 462,9
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4. Connector descriptions:

4.1 Conpl ete connector options

SFF- 8420 Rev 11.1

The conpl ete connectors listed in this section are supported in this docunent. The

overall view of the mating sides are shown in Figure 3 and Figure 4.

FREE MATI NG SI DE CONNECTORS (used on the side that has the retention rel ease) Refer
to Figure 17 and Figure 18 for mating side specifications.

CONNECTOR NANMVE OVERVI EW | QUTLI NE TERM NATI ON
S| DE
FREE CABLE Version 1 Figure 3 | Figure 13 | NA
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FREE CABLE Version 2

Figure 4 NA

4.5
MAX

bl 178
MAX

Figure 14
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FREE CABLE Version 3 NONE NA
18. 3 Md
46, 3 M4
Fi gure 15
FREE CABLE Version 4 Figure 5 | Figure 16 | NA

FI XED MATI NG SI DE CONNECTORS (used on the device side except when used with cable
term nations) Refer to Figure 18 and Figure 19 for mating side specifications.

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

FI XED BOARD RI GHT ANGLE SURFACE MOUNT Version 1 | Figure 6 | Figure 8 Fi gure 20

FI XED BOARD RI GHT ANGLE SURFACE MOUNT Version 2 | Figure 9 | Figure 9 Figure 21
(Bul khead nount)

FI XED BOARD RI GHT ANGLE SURFACE MOUNT Version 3 | Figure Figure 10 | Figure 21

(PCl bracket mnount) 10
FI XED BOARD RI GHT ANGLE THRU HOLE NONE Figure 11 | Figure 22
FI XED BOARD STRADDLE MOUNT Figure 7 | Figure 12 | Figure 23

The relevant figures fromI|EC 61076-3-103 are duplicated for reference bel ow

Only the physical dinmensions and a table of the nost inportant performance

requi renents are included. [with the nmultiple versions IECis probably not in sync
with this revision of the docunent.]

4.2 Performance and conpatibility requirements
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4.2.1 Low frequency perfornmance requirenents

HSSDC- 1 shi el ded connectors shall neet the performance requirenments specified in | EC
61076- 3- 103 Sone of these are summarized in Table 1. These requirements are all for
t he connector proper and do not include the high speed requirenents that ensure
adequat e operation at gigabit/s and above rates.

Table 1 - Sone | ow frequency performance requirenents for HSSDC-1 connectors

Par anet er Requi renent s

Rat ed Vol t age 30 vDC

Current Ratings 1 Ampere / contact (2 non-adjacent contacts

ener gi zed)
(contact #2 and #7)

I nsul ati on Resi stance

100 Megohms mininuminitial

Anbi ent Tenper at ure

-10°C - +50°C

Mating Cycles

500

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

35 mlliohnms maximuminitia

Cont act Resi st ance

42 mlliohnms maximuminitia

Shi el d Contacts

Conpl ete | ow frequency performance requirenents are contained in the | EC standard.

4.2.2 H gh frequency performance requirenents

The requirenents for the high speed perfornmance are enabl ed by reference to SFF 8410
a separate SFF docunent that defines testing nethodol ogy and sone perfornance

requi renents. These high speed perfornmance requirenents are incorporated into the
HSSDC- 1 specification by reference and constitute an essential part of the HSSDC 1
specification. For convenience these requirenents are not duplicated here. They
are what actually nmakes the high speed part of this connector systema reality.

4.2.3 PCB conpatibility requirenents

The physical conpatibility requirenents for use with printed circuit boards are
given in Table 2. Board thicknesses and/ or assenbly processes that require tai
| engt hs other than that given in Table 2 are not conpatible with the connectors
defined in this docunent.

Table 2 - Printed circuit board conpatibility requirenents
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Term nation Side Style

Printed CGrcuit Board Thi ckness

M N (MM / | NCHES) MAX (MM / | NCHES)
Fi xed Board Ri ght Angle 1.0/ 0.057 1.75 / 0.069
Surface Mount *
lljorgd Board Ri ght Angle Thru 1.0/ 0.057 1.75 / 0.069
Fi xed Board Straddl e Mount 1.0/ 0.057 1.75 / 0.069

penetrates the board.

* This dinension necessary to acconmodate board retention feature that

4.3 Di nmensi onal requirenents

The drawings in this section use the dinmensioning conventions described in ANSI -
Y14.5M D nensioning and tolerancing. Al dinensions are in mllineters.

Figure 3 - Ceneral
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Figure 4 - Ceneral view of mating sides (version 2 fixed)

Figure 5 - Free cable version 4 overview
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Figure 6 - Fixed board right angle surface nount version 1 overview

Figure 7 - Fixed board straddl e nount overview
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POSITION 1
19.69 + 0.08

h

R

L 20.32 £ 0.15

.

e

9.85 +0.08

=~ 8.64 +0.11
— 16.19 + 0.15

B

— 19.95 + 0.40

Figure 8 - Fixed board right angle surface nmount version 1 outline dinmensions

Page 25

HSSDC- 1 Shi el ded Connecti ons



Published SFF- 8420 Rev 11.1

€<—16.5 —>

UL
f 1

a
I U U7

Figure 9 - Fixed board right angle surface nmount version 2 (Bul khead nmount) outline
di nensi ons and overvi ew

16.5

Figure 10 - Fixed board right angle surface nount version 3 (PC bracket nount)
outline dimensions and overview
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0.780+0.010
[19.81]

|

0.395+0.010
[10.03]
0.466+0.010
<  [11.84] —™T
0.650+0.010
[16.51]
0.105+0.010
[2.67]
0.032+0.005 [0.81] .I
0.229+0.005 [5.82]
— 0.290+0.005 [7.37]
0.365+0.005 [9.27] —= 0.360+0.005 [9.14]

Figure 11 - Fixed board right angle thru hole
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/ POSITION 1
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'
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i l ik qE 9.85+0.08

‘? | - ]

Figure 12 - Fixed board straddl e mount outline dimensions
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Figure 13 - Free cable version 1 outline dimensions
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igure 14 - Free cable version 2 outline dinensions
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18. 3 MAX, = ~~—10. 7 MAX,

46, 3 MAX,

I

2.8 MAX, —= = POS #1

Figure 15 - Free cable version 3 outline dinensions
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Figure 16 - Free cable version 4 outline dinensions
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¢ OF CONTACT-

Figure 17 - Free side mating di nensions
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Figure 18 - Mated contact |ocations
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Figure 19 - Fixed mating side dinensions
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Figure 20 - Fixed board right angle surface nount version 1 footprint
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Figure 21 - Fixed board right angle surface nount version 2 (Bul khead nmount) and

version 3 (PCl bracket nount) footprint
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Figure 22 - Fixed board right angle thru hole
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Figure 23 - Fixed board straddl e nount footprint
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Fi gure 24 - Bul khead cutout fixed board right angle surface nount version 1
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Fi gure 25 - Bul khead cutout fixed board right angle surface nount version 2
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4.4 Miltibay and boardl ock options
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Figure 26 - Qutline dinmensions for 2-bay panel nount fixed board right angle with
rearward boar dl ocks
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Figure 27 - Qutline dinmensions for 2-bay panel nount fixed board right angle with
forward boardl ocks
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Figure 28 - Qutline dinmensions for 1-bay panel nount fixed board right angle with
forward boardl ocks
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Figure 29 - Footprint for 2-bay panel nount fixed board right angle with rearward
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Figure 31 - Footprint for 1-bay panel nmount fixed board right angle with forward
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Figure 33 - Cutout 1-bay panel nount fixed board right angle
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Figure 34 - PCl bracket 4 bay dimensions fixed board right angle surface nount
(version 3)
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ANNEX A
El A TERM NOLOGY FOR CONNECTOR GENDER

Figure 35 and Figure 36 describe the rationale for the EI A connector gender
t er m nol ogy.

(Expansion Connector)
A connector that provides a flexible connection between a rigid conductor and

electrical apparatus.
(Fireproof Comnector) *8!706709
A connector capable of withstanding
flame of a specified temperature
for a specified time.

(Fixed board Connector) 581 -06-39
A connector mounted on removal printed board, for engagement with a Free Ca-

ble Connector or a Free Board Connector.

(Fixed Connector) >8!-0¢-1°
A connector for attachment to a rigid surface.

free
connector

fixed
connector R

(Flat Cable Connector)
Connector designed specifically to terminate flat cable,
flat conductor, flat cable or round conductor flat cable.

May be designed for

Figure 35 - EIA definitions of free and fixed connectors
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(Float Mounting Connector) $8!-06-t!

SFF- 8420 Rev 11.1

A fixed connector with mounting means permitting movement to facilitate align

-ment with the mating connector.

(Free Board Connector) 581-06-40
A connector mounted on a printed
board which can be separated from
Mother Board or Back Plane.

(Free Cable Connector) °8!-0¢-12
A connector for attachment to the
free end of a wire or cable,

(Free Coupler Connector) °8!-06-13

A connector that mates with a Free
Connector in a cable-to-cable appli
-cation.

(Free Hanging Connector)
A connector that is movable and not
fixed to a board, panel, or frame,
It will mate another free-hanging
connector or with a panel-mount
connector,

(Hermaphroditic Connector) ®8!706-14
A connector which mates with an
identical connector.

Figure 36 - EIA definitions for connector term nol ogy
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