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For eword

The devel opment work on this specification was done by the SFF Committee, an
i ndustry group. The nenbership 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" 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 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 proposals available, 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 conveni ence of the participants. Materia
presented at SFF Conmittee neetings becones 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. htmn

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

If 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 conme. They shoul d be
sent to the SFF Conmittee, 14426 Bl ack Wal nut C, Saratoga, CA 95070.
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SFF Committee --

Mul til ane Unshi el ded Serial Attachnent Connectors

1. Scope

This specification defines the interface and footprints of connectors for seria
signals. Included are board nount free connectors (plugs) and cable fixed
connectors (receptacles). These connectors are intended for internal use with
multiple lane Serial Attachment systens.

The SFF Committee was formed in August, 1990 to broaden the applications for storage
devices, and is an ad hoc industry group of conpani es representing system
i ntegrators, peripheral suppliers, and conponent suppliers.

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 General Description

Cl ause 4 contains the Connector Detai

O ause 5 contains the Ratings

O ause 6 contains the Performance Requirenents

Clause 7 contains the D nmensions and Tol erances

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 rel evant to many SFF Speci fi cati ons.

T10/ 1601- D Serial Attached SCSI (SAS), 1.1
Serial ATA Il: Cable and Connector, Vol. 2 Specification

2.2 SFF Specifications

There are several projects active within the SFF Cormittee. The conplete |ist of
speci fications which have been conpleted or are still being worked on are listed in
the specification at ftp://ftp.seagate.conisff/SFF-8000. TXT

2.3 Sources

Those who join the SFF Conmittee as an Cbserver or Menber receive el ectronic copies
of the minutes and SFF specifications (http://ww.sffcomrittee.comie/join. htm).

Copi es of ANSI standards may be purchased fromthe International Committee for
I nformati on Technol ogy Standards (http://tinyurl.com c4psg).

Copi es of SFF, T10 (SCSl), T11 (Fibre Channel) and T13 (ATA) standards and standards

still in devel opnment are avail able on the HPE version of CD Access
(http://tinyurl.com 85fts).
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3. Ceneral Description

The connector systemspecified in this docunent is designed for supporting multiple
| anes of differential serial signals in a single cable assenbly. The system al so
supports nultilane PCB to PCB connections. Possible applications for the PCB to PCB
systens include HBA (Host Bus Adapter) to backpl ane connection. The mnultilane cable
assenbly connector could be applied to a fan out connection between a di sk array
controller PCB and nmultiple storage devices.

The 2 Lane Version has 19 contacts.

The 4 Lane Version has 32 contacts.

Note: The functions of the specific contacts vary by application. See the rel evant
application standard (e.g., SAS, SATA) for the functional map that applies.

Nei t her hot plug, nor blind mating is supported by this specification

The connector systemuses a | atched based positive retention schene.

Cabl e Fi xed (Receptacle) Interface Board Mount Free (Plug) Interface

Figure 1. General View
3.1 Definitions

Fi xed: Used to describe the gender of the mating side of a connector that accepts
its mate upon mating. This gender is frequently, but not always, associated with the
conmon term nol ogy “receptacle”. Qther ternms commonly used are “femal e” and “socket
connector”. The term“fixed” is adopted fromElIA standard term nol ogy as the gender
that nmost 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 in Figure 1

Free: Used to describe the gender of the nmating side of a connector that penetrates
its mate upon mating. This gender is frequently, but not always, associated with the
conmon term nol ogy “plug”. Qther terns conmonly used are “mal e” and “pin connector”.
The term*“free” is adopted from El 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. In
this docunent “free” is specifically used to describe the nating side gender in
Figure 1.

Mul til ane Unshiel ded Serial Attachment Connectors Page 5
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4. Dinensioning requirenents

The figures referenced in the tabl e bel ow provide the necessary di nensions for the
appropriate Versions and Footprints for the Miultilane interface.

Fi gure Descri ption

2 &3 Strai ght Free Versions

4 &5 Ri ght Angle Free Versions

6 &7 Cabl e Assenbly Fi xed Versions

8 &9 Strai ght Through Hol e Footprints

11 & 12 Ri ght Angl e Through Hol e Footprints

13 & 14 Strai ght Surface Mount Footprints
15 Mil til ane Fanout Assenblies

4.1 Footprints.

The following PCB footprints (in figures 8, 9, 11, 12, 13 and 14) are specified to
all ow functional nulti-sourcing of board nounted versions. These footprints do not
i nclude requirenents for electrical performance or details of PCB construction
beyond the interface to the connector back end.

- Through Hole Straight (Press Fit and Sol der Pin)

- Through Hole Right Angle

- Surface Munt

4.2 Connector Keep Qut Zones.

This area (in figures 8, 9, 11, 12, 13 and 14) is reserved for the Miultil ane
connector housing. It is reconmended that no other conponents be placed in this
ar ea.

5. Ratings

5.1 Nomi nal Operating Current

1.5 Anmps D. C., nmaximum per mated contact for all contacts,

5.2 Anbient Tenperature

Qperating: 0°Cto 55°Cin stagnant air.
Non Qperating: -40°Cto 85°C, absolute limts to avoid damage.

Mul til ane Unshiel ded Serial Attachment Connectors Page 6
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6. Performance Requirenents

6.1 Electrica

Requi renent s

SFF-8484 Rev 2.0

Descri ption

Test Condition

Requi r enent

Cont act
Resi st ance
(Low Level)

Mat e connectors and apply
a maxi mum vol tage of 20
mvolts and a current of

30 nGhns nmaxi mum (initial)

100 mAnps per EI A 364-23
I nsul ation Apply a voltage of 500 1000 Mohns mi ni mum
Resi st ance Volts DC for 1 minute

bet ween adj acent term nal s
per EI A 364-21

Dielectric
W t hst andi ng
Vol t age

Apply a voltage of 500
Volts AC for 1 minute

bet ween adj acent termnals
per EI A 364-20, nethod B

No br eakdown

6.2 Mechani ca

Requi renent s

Descri ption Test Condition Requi r enent
Connect or Mate at a rate of 12.5 nm 45 N max. for 4 Lane
mati ng per mnute per ElIA 364-13 connect or
forces 30 N max. for 2 Lane
connect or
Ret enti on Un-mate at a rate of 12.5 20 N mininmumafter 50 mating
forces nmm per mnute per ElA 364- |cycles, wthout danage for
13 both 4 Lane and 2 Lane
connectors
(1 at ches engaged)
Durability Contacts: Mate and un- No damage.
mat e connectors at a rate 15 nmChrs max. change from
of 25 mmper minute for 50 |initial contact resistance
cycles per ElIA 364-13
Vi bration Mat e connectors and Di scontinuity < 1 psec. and
(random vi brate per ElIA 364-28, 15 mths max. change from
condition V, nethod A initial contact resistance
subj ect mated connectors
to 5.35 g's RVvs. 30
mnutes in each of three
nmut ual I'y per pendi cul ar
Shock Mat e connectors and shock Di scontinuity < 1 psec. and
(mechanical) |[at 50 g's with %% sine wave | 15 nChnms nmax. change from
(11 msec.) shock on each initial contact resistance
X, Y& axis (18 shocks
total) per ElIA 364-27

Mul til ane Unsh
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6.3 Environmental

Requi renent s

SFF-8484 Rev 2.0

Descri ption Test Condition Requi r enent

Hum dity Subj ect mated connectors to No danage.
96 hours at 40°C with 90-95% 15 mths max. change from
relative humdity per EIA initial contact resistance
364-31, Test Condition A,
Met hod ||

Tenperature Subj ect mat ed connectors to No damage.

Life +85°C for 500 hours per ElA 15 nmChns max. change from
364-17, Test Condition IlI, initial contact resistance
Met hod A

Ther nmal Subj ect mated connectors to No danage.

Shock 10 cycl es between -55°C and 15 mths max. change from
+85°C per ElI A 364-32, Test initial contact resistance
Condi tion |

M xed 1 half of sanples are exposed | No damage.

Fl owi ng Gas un-mated for 7 days and then 15 nmChrs max. change from
mated for 7 additional days. initial contact resistance

The other half of sanples are
exposed mated for full 14
days test period per ElA 364-
65, O ass 2A

Mul til ane Unshi el ded Seri al
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7. Dinensions and Tol erances

The following figures specify the dinmensions and tol erances.

SFF-8484 Rev 2.0
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Figure 6: 4 Lane Cable Fi xed (Receptacle) Dimensions |ncluding Backshel
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Figure 7. 2 Lane Cable Fixed (Receptacl e) D nensions I|ncluding Backshell
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Figure 10: Vertical Through Hole Pol arizing Peg Design

Note: The sem -circular design is on both polarizing pegs. The senmi-circle should
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be oriented such that the feature assists the solderability of the “near” contacts

(#1 and #32).
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Figure 13: 4 Lane Straight SMI Free Connector (Plug) Footprint

- 39, 3 MAX -

Cont. #1 re———28,. 22— = —R-
= ED\ COMWECTOR KEEF OUT ZOME
o 22 BE—= e
- «T
— =
< TYP _x - 1’.:-1_ —h—
/) R
N E— -4
- — - - - - I J - &
f el 8 0110 N -
2y 1, 2
19¥% 0. 85 e 20

Cont. #19

Al tolerances are +/- 0.05
Figure 14: 2 Lane Straight SMr Free (Plug) Footprint

Note: Pad widths |isted as reference dinensions are |left open to the nanufacturer

to determ ne based on their internal design standards. 1In order to determne the
pad wi dths for Surface Muunt | eads, the follow ng di nensions and tol erances shall
apply:

Sol der Leads on 1.27 mm spaci ng = 0.40+/-0.08 nm
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Figure 15: 4 Lane Fanout Assenbly
Not e: Pinout determ nes Host Base vs. Target Base assenbly. See the rel evant
i nterface standard.
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