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retention schemes to be used for Fibre Channel, Infiniband, SSA, and other dupl ex
serial copper applications. Qher uses of this general purpose connection system
are al so possible. These 7 position HSSDC 2 connectors are based on 1.25nmm (0. 05")
ri bbon style technol ogy.

Thi s docunment 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 docunment is made 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
Comi tt ee.
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EXPRESSI ON OF SUPPCRT BY MANUFACTURERS
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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 therewith. The patent
hol der has filed a statenent of willingness to grant a |icense under these rights on
reasonabl e and non-discrimnatory terms and conditions to applicants desiring to
obtain such a license
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For eword

The devel opment work on this specification was done by the SFF Committee, an
i ndustry group. The nmenbership of the conmttee since its formation in August 1990
has included a m x of conpani es which are | eaders across the industry.

When 2 1/2" dianmeter 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 and systemintegrators worked individually with vendors to
devel op the packaging. The result was wi de diversity, and inconpatibility.

The problens faced by integrators, device suppliers, and conponent suppliers led to
the formation of the SFF Conmittee as an industry ad hoc group to address the
mar keti ng and engi neering consi derations of the enmergi ng new technol ogy.

During the devel opnment of the formfactor definitions, other activities were
suggest ed because participants in the SFF Conmittee faced nore problens than the
physical formfactors of disk drives. In Novenber 1992, the charter was expanded to
address any issues of general interest and concern to the storage industry. The SFF
Conmmi ttee becane a forumfor resolving industry issues that are either not addressed
by the standards process or need an i medi ate sol ution

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 available and select the product that is felt to be most suitable.

SFF Conmittee neetings are held during T10 weeks (see www. t10.0rg), and Specific
Subj ect Working Groups are held at the convenience of the participants. Materia
presented at SFF Conmittee neetings beconmes public donmain, and there are no
restrictions on the open nailing of material presented at commttee meetings.

Most of the specifications devel oped by the SFF Committee have either been

i ncorporated into standards or adopted as standards by EIA (El ectronic Industries
Associ ation), ANSI (American National Standards Institute) and | EC (Internationa
El ectrot echni cal Conmi ssion).

If you are interested in participating or wish to follow the activities of the SFF
Committee, the signup for nenbership and/ or docunentation can be found at:

www. sffcomittee. conlie/join. htm

The complete list of SFF Specifications which have been conpleted or are currently
bei ng worked on by the SFF Conmittee can be found at:

ftp://ftp.seagate.conisff/SFF-8000. TXT

I f you wish to know nore about the SFF Conmittee, the principles which guide the
activities can be found at:

ftp://ftp.seagate.conisff/SFF-8032. TXT

Suggestions for inprovenent of this specification will be wel come. They shoul d be
sent to the SFF Conmittee, 14426 Bl ack Wal nut C, Saratoga, CA 95070.
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SFF Committee --

HSSDC- 2 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) connections, conplete connectors, and the
i mredi ate el ectrical neighborhood of the connector proper that also influences the
behavi or of the connector. There is a single mating interface for all versions.

The HSSDC-2 connector style is specified in Fibre Channel and Infiniband and nay be
suitable for use with other high speed serial interface standards. These are al
external shielded systens that require inter enclosure connections. These standards
only specify the mating interface and have no specific performance requirements.
This specification defines such requirements.

The Fi bre Channel and Infiniband standards call out the contact position nunbering
for the respective application uses and are the normative sources.

The mating sides (including retention) are conpatible for all versions of conplete
connector and the ternmination side is specified for a variety of practically
i mportant schenes.

The HSSDC-2 system was designed to satisfy the needs for gigabit serial data
transm ssions in a nomnal 150 ohmdifferential balanced copper |ink. The shield
connector mating interface provides an EM-tight (El ectro Magnetic Interference)
seal . Design goals were mnimzation of crosstalk, mninmmtransm ssion |ine

i npedance di scontinuity across the connector, and managenent of EM (caused by the
connector or its mating interfaces).

The transm ssion |ine inpedance 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 optim zed for a 150 ohm envi ronment this
connector will function acceptably at other inpedance |levels (to be optimzed on a
case by case basis).

The retention scheme 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 to be usable in all applications fromnotebooks to data centers. The
connector is of a straightforward constructi on which does not rely on advanced
material s 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 are 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
and | nfini band standards presently incorporate requirenents on the characteristic
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i npedance and ability to transmit G gabaud signals for cable assenblies and
backpl anes. As the HSSDC-2 connector systemmay formpart of this interconnect it is
al so 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 Fi bre Channel Physical Interface -3
- INCITS 1306 Fi bre Channel Physical Interface

- | EEE 802. 3z G gabit Task Force

2.2 SFF Specifications

The list of SFF Specifications which have been conpleted or are currently being
worked on by the SFF Committee can be found at ftp://ftp.seagate.coni sff/SFF-
8000. TXT

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 C 408- 867- 6630x303
Sar at oga 408-867- 2115Fx
CA 95070 FaxAccess: 408-741-1600

El ectronic copi es of docunents are al so nade avail able via CD _Access, a service

whi ch provi des copies of all the specifications plus SFF reflector traffic. To sign
up to receive electronic copies of specifications via the CD Access service visit
http://tinyurl.conf 85fts.
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4. General Description

The HSSDC- 2 connection systemis based on ribbon or leaf style contacts while other
alternatives use round pins. This ribbon style offers single wipe and is based on
proven connector technol ogy using the nechanically robust ribbon or |eaf contact
style. It is very difficult to damage the contacts.

HSSDC- 2 connectors find their nost inportant application where signals have rise
times 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
renoval . This ensures that any ground potential differences between encl osures are
first exposed to the shield and thereby ninimzes the risk of damaging the sensitive
i nput and output stages of the transceivers when the signal contacts are nated.

Figure 1 shows the required sequencing of the shield and signal grounds.

The di nension shown in Figure 1 is for reference only. The detail dinensions are
shown in Figure 6 and Figure 7.
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CONTACT POINT

Figure 1 — Contact positioning architecture

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
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.

Page 7 HSSDC- 2 Shi el ded Connecti ons
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Contact mating sequence: Oder of electrical contact during mating/ unmating
process. Qher terns sonetimes used to describe this feature are: contact
sequenci ng, contact positioning, nake 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 common term nology “receptacle”. Qher terms commonly used are “femal e’ and
“socket connector”. The term*“fixed” is adopted fromEl A standard term nol ogy as
the gender that nost conmmonly exists on the fixed end of a connection, for exanple,
on the board or bul khead side. In this docunment “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 mate upon mating. This gender is frequently, but not always,

associ ated with the common term nology “plug”. Qher terns conmonly used are “mal 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. |In this document “free” is specifically used to describe the
mati ng side gender illustrated in Figure 2.

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

backshel | or other shielding material that provides nmechani cal and shiel di ng
continuity between the connector and the cable nedia. Qher terns sonetimes used to
describe this part of a cable assenbly are: housing, nosepiece, cowing, and metal
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

Hei ght: 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 nmating face.

Ofset: An alignment shift fromthe center |ine 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 termination side points are arranged in one |ine
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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 term nation points that point in the sanme 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 nount: 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 mating side that is used
for permanently attaching conductors to the connector. Due to pin nunbering

di f ferences between mating side genders the termination side shall always be
specified in conjunction with a mating 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 termination points penetrates the printed circuit board and are
subsequently soldered to the printed circuit board.

(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

5.2 Conventi ons

The American 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 decinal point. This
is equivalent to the | SO convention of a space and commra.

Aneri can: I SO

0.6 0,6

1, 000 1 000

1, 323, 462.9 1 323 462,9
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5.3 Revi si on Hi story
The fol |l owi ng changes have been nmade to the Published Rev 2.4 dated June 20, 2002.

Fi gure 4. Rermove 14.10 +/- 0.13

Fi gure 5. Rermove 32. 65 and 64. 65 di nensi ons
Change 13.80 +/- 0.10 and 13.80 +/- 0.20 to 15.3 Max

Fi gure 6. Change 9.00 +/- 0.13 to 8.87 Mn
Add 2.80 Max dinmension for |lead-in chanfer depth
Change tolerance on 1.00 +/- 0.13 to +/- 0.25 in detail G
Add +/- 3 degree tolerance in detail G
Change tolerance on 1.00 +/- 0.13 to +/- 0.25 on bottom chanfer in
section X-X
Change tol erance on 1.00 +/- 0.13 to +0.25/-0.13 on top chanfer in
section X-X
Remove 20 degrees, add 0.38 +0.20/-0.07 for chanfer depth in section
X- X
Add requirenment for printed circuit board to nmeet |IPC A-600, class 2.

Figure 7. Add +/-0.13 tolerance to 5.75 di mension
Add 1.80 +/- 0.08 slot dinension, renove 1.87 di nension
Change 4.00 REF to 3.95 Mn.
Add contact |ocation of 2.00 nax.

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
termnations) Refer to figures (4) and (7) for mating side specifications.

CONNECTOR NANMVE 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
requirenents are |isted bel ow
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6.2

6.2.1

HSSDC- 2 shi el ded connectors shall
These requirenments are all

table (2).

SFF-8421 Rev 2.7

Performance and conpatibility requirements

Low frequency perfornmance requirenments

nmeet the perfornmance requirenents specified in
for the connector proper and do not

i ncl ude

the high speed requirenents that ensure adequate operation at gigabit/s and above

rates.

Table 1 — Connector ratings

| I'tens Speci fi cati ons I
1) Current 0.5 anpere maxi mum |
2 Voltage 30 volts DC |
I3) Tenperature -10 to 60°C |

Table 2 — Low frequency perfornmance requirenents

Par amet er

Requi renment s

I nsul ati on Resi stance

1000 Megohns mi ni mum

Di el ectric withstanding
vol t age

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

1 mnute hold with no

Cont act Resi st ance

70 mlliohnms maximuminitial;

20 mlliohns

Non- Shi el d Cont acts

maxi mum change

Tabl e 3 — Mechani cal

Requi renment s

Itens Condi tions Speci fications
1) Durability Mati ng speed: 500 cycl es 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 numwi th retention
I atch di sengﬁ)ed
Table 4 — Insertion and Wt hdrawal Force
I'tens
Insertion Force (N Maxi mum 30
Wt hdrawal Force (N Maxi nunm) | 30
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Tabl e 5 — Envi ronnent al

SFF-8421 Rev 2.7

Requi renent s

Test Itens Test Conditions Speci fi cati ons
1) Durability Mati ng speed shoul d be | 250 cycles
500 cycl es per hour
maxi mim
2) Vibration, random El A- 364- 28, Test Subj ect mated specinens to 3.10
Condition VI I, G s rms between 20-500 Hz for 15
Condition D mnutes in each of 3 nmutually
per pendi cul ar pl anes
3) Physical shock El A- 364-27, Method H Subj ect mated specimens to 30 G s
hal f - si ne shock pul ses of 11
mlliseconds duration. 3 shocks
in each direction applied along 3
nmut ual Iy perpendi cul ar pl anes, 18
total shocks.
4) Therrmal shock El A- 364- 32 Subj ect unmat ed specinmens to 5
cycl es between —-10 and 70°C
5) Tenperature Life El A-364- 17, Method A Subj ect mated specinens to 70°C

Test Condition 2, Test
Tinme Condition C

for 500 hours

6) Hum dity-tenperature

cycling

El A-364-31 Method I1I1.

Subj ect unmat ed specinmens to 10
cycles (10 days) between 25 and
65°C at 80 to 100% RH

7) Mxed flow ng gas

El A-364-65, Cass IIA

Subj ect specinmens to
environmental dass IIAfor 7
days unmated, and 7 days mated.

6.2.2

Connect or

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 measur ed/ observed.

Iltens with “N

shoul d not be required nmeasurenent or observation

Tabl e 6 — Connector

performance (After test)

Page

I'tens I nsertion Cont act I nsul ation Dielectric Appear ance
wi t hdr awal resi st ance resistance | withstandi ng check
force vol t age
Condi tion Satisfy Resi st ance 1000 Satisfy There shoul d
Tabl e 4 change shoul d Megohns Table 2 be no defect
be 20 m ni mum
mlliohns
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 flow 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 perfornmance 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 (2). Board thicknesses and/or assenbly processes that require tai
| engths other than that given in table (2) 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 (MM / | NCHES) MAX (MM / | NCHES)

Fi xed Board Ri 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 requirenents

The drawings in this section use the dinmensioning conventions described in ANS| -
Y14.5M Dinensioning and tolerancing. Al dinensions are in nmllineters.

Figure 3 — CGeneral view of mating sides

Page 13 HSSDC- 2 Shi el ded Connecti ons
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Figure 4 — Fixed board right angle surface nmount outline dimensions

B =

. —
& ) E]§§ 15.3 MAX

] —

[ | ——=
PIN 1

i _:_: H n o =,z====="£‘-=m =

L MAX

=
|

Figure 5 — Free cabl e outline dinmensions
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Plug printed circuit board to neet

15

requirenents of
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Figure 6 — Free cabl e mati ng di nensi ons
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Figure 8 — Fixed board right angle surface nount footprint
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Fi gure 9 — Bul khead cutout fixed board right angle

HSSDC- 2 Shi el ded Connecti ons



Publ i shed

Page

SFF-8421 Rev 2.7

r————tmm il aa lHd e o e e 1

[ ]

) bz 1

17

SCALE 74 - L-—6.UU
102 ———

Fi gure 10— PCl bracket 4 bay dinensions fixed board right angle
| G [ = G |
RX~- E0| (=] TX= [E—
— @ RX+ E X+ E——
@ G @ | G 4
—@  TX+ @ E0 RX+ [E——
—Ta TX- E RX- EB——ro
| G = [ G |

Figure 11 — Fibre Channel pin assignnents
G = Gound, RX = Receive, TX = Transnit
EQ = Equal i zation (Optional)
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F1 HU PIN ¥ _|PIN NAME
H 1 GROUND
H 2 X
3 HRX
4 GROUND
—— 5 |x
6 —TX
1550 7 |GROUND
- 52.80 -
= . k
b 8.40
I In; {l, '
FI GURE 12 — SFP Copper Modul e
//Aﬂ //[:'1
==
e
[—
//B v \_ //D//
Descri ption ‘A “ B “C “D’ (radius)
Option 1 1.51+0. 13 2. 25x0. 13 3.80+0. 13 1.13%0. 13
Option 2 0. 00+0. 13 1.2540. 13 3.80+0. 13 0. 63+0. 13

Page

Option 1 is typically associated with Fi bre Channe

applications

Option 2 is typically associated with Infiniband applications

FI GURE 13 — KEYI NG OPTI ONS
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