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

Thi s docunent is nade available for public review, and witten comments are
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS
The foll owi ng nenber conpanies of the SFF Committee voted in favor of
this industry specification.
t bd
The foll owi ng SFF nmenber conpani es voted no on the technical content of
this industry specification.
t bd
The fol |l owi ng nenber conpani es of the SFF Committee voted to abstain on
this industry specification.

t bd
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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 NCI PLES OF THE SFF COWM TTEE

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

Adopting a comon industry size sinplifies the integration of small drives (2 1/2"
or less) into such systems. 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 packagi ng | eeway for the integrator

In Novermber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas which 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 mediate
sol ution.

Docunents created by the SFF Committee are expected to be subnitted to bodies such
as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They nay 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 conmittee. There are 3 |evels of participation

- Attending the neetings 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 material which are discussed during neetings
are distributed only to those who sign up to receive docunentation

- The individual s who represent menber conpani es 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 |l ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Committee neetings beconmes public domain. There are no
restrictions on the open mailing of naterial presented at conmittee neetings. In
order to reduce disagreenments and mni sunderstandi ngs, copies must be provided for al
agenda itenms that are discussed. Copies of the material presented, or revisions if
conpleted in tine, are included in the docunentation mailings.

The sites for SFF Committee neetings rotate based on which 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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ou are not receiving the docunentation of SFF Committee activities or are

rested in becomng a menber, the followi ng sighup information is reprinted here

your information.

Annual SFF Conmittee Menbership Fee $ 1, 800.00
Annual SFF Committee Paper Docunentation Fee $ 300. 00
Annual Surcharge for AIR MAIL to Overseas $ 100. 00
Annual Surcharge for El ectronic Docunentation $ 360. 00

Name:

Title:

Company:

Addr ess:

Phone:

Fax:

Emai | :

Pl ease register ne as a Menber of the SFF Committee for one year

Paper docunentation $ 1,800
El ectroni ¢ docunentation $ 2,160
Check Payable to SFF Committee for $ i s Encl osed
Pl ease invoice me $ on PO #:
MC/ Vi sal AmX Expi res
Pl ease register ne as an Qbserver on the SFF Conmittee for one year
Paper docunentation $ 300 U S. $ 400 Overseas
El ectroni ¢ docunentation $ 660 U S. $ 760 Overseas
Check Payable to SFF Committee for $ (PCs Not Accepted)
MC/ Vi sal AmX Expi res
SFF Committee 408- 867- 6630
14426 Bl ack Wal nut C 408- 867- 2115Fx
Saratoga CA 95070 250- 1752@rci nai | . com
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For ewor d

When 2 1/2" dianmeter disk drives were introduced, there was no commnality on
external dinmensions e.g. physical size, nmounting | 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 premiumand tine to market with the

| at est machi ne was an inportant factor. Systemintegrators worked individually wth
vendors to devel op the packagi ng. The result was w de diversity, and with space
bei ng such a nmajor 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 di nensions such as 1.8" and
1.3" made it likely that devices would becone even nore constrained in di mensions
because of a possibility that such snall 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 nmarketing and engi neering
consi derations of the energing new technology in disk drives. After two informal

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

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

sol uti on.

At the sane tine, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snmall and the
projects could be conpleted in a rapid tineframe. |If proposals are made 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 enmergi ng product area, there is roomfor nore than one approach. By
maki ng the docunentation on conpeting proposals available, an integrator can exam ne
the alternatives available and select the product that is felt to be nbst suitable.

Suggestions for inprovenment of this docurment will be wel come. 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 conmttee since its formation in 1990 has
i ncluded a nmi x of conpanies which are | eaders across the industry.
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Devel oprment *** THIS IS NOT A FI NAL DRAFT *** SFF-8223 Rev 0.1

1 SCOPE 7
1.1 Description of C auses 7
2 REFERENCES 7
2.1 I ndustry Docunents 7
2.2 SFF Specifications 7
2.3 Sour ces 10
3 GENERAL DESCRI PTI ON 11
4 DEFI NI TI ONS AND CONVENTI ONS 11
4.1 Conventi ons 11
5 2.5" DRIVE FORM FACTOR W TH SAS CONNECTOR 11

2.5" Drive Form Factor with SAS Connect or Page 6



Devel oprment *** THIS IS NOT A FI NAL DRAFT *** SFF-8223 Rev 0.1

SFF Committee --

2.5" Drive Form Factor with SAS Connect or

1 Scope

The 82xx suite of specifications defines the configuration characteristics
associated with 2.5" disk drives.

The purpose of the 82xx suite is to define the external characteristics of drives
such that products fromdifferent vendors may be used in the sane nounting
configurations.

The set of specifications provide external dinensions, connector placenent, and
nounti ng holes to assist manufacturers in the systens integration of snall form
factor disk drives.

- SFF-8200 contains general information regarding connector space, nounting

consi derations and neasurenent requirenents.

- SFF-8201 defines the dinmensions of 2.5" disk drives.

- SFF-8221 defines the dinmensions of the Aligned 2.5" Drive Form Fact or

- O her specifications in the 82xx fanmly define the |ocation of connectors on the
2.5" Drive Form Factors.

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
Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Clause 3 contains the General Description
Clause 4 contains the Definitions and Conventi ons.

Clause 5 contains the 2.5" Drive Form Factor with SAS connector

2 Ref er ences

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

2.1 Industry Documrents

The foll owi ng standards are rel evant to many SFF Specificati ons.

02- 157R0 SAS Proposed Serial Attached SCSI working draft
ANSI - Y14. 5M Di nensi on and Tol er anci ng
SFF 8xxx SAS Connector ?7?7?

2.2 SFF Specifications

There are several projects active within the SFF Committee. At the date of printing

2.5" Drive Form Factor with SAS Connect or Page 7



Devel oprment *** THIS IS NOT A FI NAL DRAFT *** SFF-8223 Rev 0.1

docunent numbers had been assigned to the follow ng projects. The status of
Specifications is dependent on conmittee activities.

F = Forwar ded The docunment has been approved by the nenbers for
forwarding to a fornmal standards body.

P = Published The docunent has been ball oted by nmenbers 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 opnent The docunent is under devel opment at SFF.

E = Expired The docunment has been published as an SFF
Speci fication, and the menbers 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
from SFF e.g. a specification has been incorporated
into a draft or published standard which is only
avail able in hard copy.

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

s = subnmitted The docunent is a proposal to the nenbers for
consi deration to beconme an SFF Specification

Spec # Rev List of Specifications as of March 29, 2002 St at us Pages

SFF- 8000 SFF Conmmittee Information

I NF-8001i E  44-pin ATA (AT Attachnment) Pinouts for SFF Drives E

I NF-8002i E  68-pin ATA (AT Attachnent) for SFF Drives E

SFF- 8003 E SCSI Pinouts for SFF Drives E

SFF- 8004 E Snall Form Factor 2.5" Drives E

SFF- 8005 E Snall Form Factor 1.8" Drives E

SFF- 8006 E Snall Form Factor 1.3" Drives E

SFF- 8007 E  2nm Connector Alternatives E

SFF- 8008 E 68-pin Enbedded Interface for SFF Drives E

SFF-8009 4.1 Unitized Connector for Cabled Drives P

SFF- 8010 E Snall Form Factor 15mm 1.8" Drives E

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

SFF-8012 3.0 4-Pin Power Connector Di nmensions P

SFF- 8013 E  ATA Downl oad M crocode Comrand E

SFF- 8014 C Unitized Connector for Rack Mounted Drives C

SFF- 8015 E  SCA Connector for Rack Mounted SFF SCSI Drives E

SFF- 8016 C Small Form Factor 10mm 2.5" Drives C

SFF- 8017 E SCSI Wring Rules for Mxed Cable Plants

SFF- 8018 E  ATA Low Power Modes E

SFF- 8019 E ldentify Drive Data for ATA Disks up to 8 GB E

I NF-8020i E  ATA Packet Interface for CD ROV E

INF-8028i E - Errata to SFF-8020 Rev 2.5 E

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

SFF-8030 1.8 SFF Comittee Charter

SFF- 8031 Naned Representatives of SFF Conmittee Menbers

SFF-8032 1.5 SFF Committee Principles of Operation

INF-8033i E Inproved ATA Timng Extensions to 16.6 MBs E

I NF-8034i E  High Speed Local Bus ATA Line Termination |ssues E

INF-8035i E  Self-Mnitoring, Analysis and Reporting Technol ogy E

I NF-8036i E  ATA Signal Integrity Issues E

I NF-8037i E Intel Small PCl SIG E

2.5" Drive Form Factor with SAS Connect or
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| NF- 8038i
| NF- 8039i

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

| NF- 8050i
| NF- 8051i
| NF- 8052i
SFF- 8053
| 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- 8080
| NF- 8090i

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8120

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

SFF- 8300
SFF- 8301
SFF-8302e
SFF-8332e
SFF-8337e
SFF-8342e
| NF- 8350i

SFF- 8400
SFF- 8410
SFF- 8411
SFF- 8412
SFF- 8415
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Intel Bus Master | DE ATA Specification
Phoeni x EDD (Enhanced Di sk Drive) Specification

25-pin Asynchronous SCSI Pi nout

SCA- 2 Connect or Backend Confi gurations
VHDCI Connect or Backend Confi gurations
40-pin M croSCSl Pi nout

40- pi n 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
GBI C (Ggabit Interface Converter)

SMART Application CGuide for ATA Interface
50- pi n 2mm Connect or

Uni tized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Comittee Patent Policy

Emai | i ng drawi ngs over the SFF Reflector

Rol | i ng Cal endar of SSWGs and Pl enari es

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

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

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

ATAPI for Rewitable Renovable Media

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

SFP (Smal | Fornfactor Pluggable) Transceiver

PClI Card Version of SFP Cage

ATAPI for CD Recordabl e Media

ATAPI for DVD (Digital Video Data)

3 Gbs and 4 Gbs Signal Characteristics
5V Parallel 1.8" drive formfactor
1.8" drive formfactor (60x70mm

1.8" drive formfactor (78x54mm

1/2" drive formfactors (all of 82xx famly)
1/2" drive form factor dinmensions

1/2" drive w SFF-8001 44-pin ATA Connect or
igned 2 1/2" drive form factor dinmensions

1/ 2" drive w SCA-2 Connect or

N NN

1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"

drive formfactors (all of 83xx famly)
drive formfactor dinensions

Cabl ed Connector | ocations

drive w 80-pin SFF-8015 SCA Connect or
drive w SCA-2 Connect or

drive w Serial Unitized Connector
Packaged Drives

WWWWwwww

VHDClI (Very High Density Cable |nterconnect)

Hi gh Speed Serial Testing for Copper Links

Hi gh Speed Serial Testing for Backpl anes

Hi gh Speed Serial Testing for Optical Links
HPEI (Hi gh Performance El ectrical |nterconnect)
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SFF-8416 0.1 HPElI Measurenent of Bul k Cabl e
SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons P
SFF-8421 2.1 HSSDC-2 Shi el ded Connecti ons

SFF- 8422 C FCl Shi el ded Connecti ons
SFF- 8423 C Mol ex Shi el ded Connecti ons

SFF-8430 4.1 Mr-RJ Duplex Optical Connections P
SFF-8441 14.1 VHDCI Shi el ded Configurations P
SFF-8451 10.1 SCA-2 Unshi el ded Connecti ons P
SFF-8452 3.1 ditch Free Mating Connections for Miltidrop Aps D
SFF- 8453 Shi el ded Hi gh Speed Serial connectors

SFF-8460 1.2 HSS Backpl ane Desi gn Guidelines P
SFF-8470 1.2 Milti Lane Copper Connector D
SFF- 8471 ZFP Multi Lane Copper Connect or D
SFF-8472 9.1 Diagnostic Mnitoring Interface for Optical Xcvrs D
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections P
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly) P
SFF-8501e 1.1 5 1/4" drive form factor dinensions P
SFF-8508e 1.1 5 1/4" ATAPI CD-ROM w audi o connectors P
SFF-8551 3.2 5 1/4" CD Drives formfactor D
SFF- 8572 - 5 1/4" Tape form factor D
SFF- 8610 C SDX (Storage Device Architecture) C

2.3 Sources

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

15 Inverness 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 Comrittee as an
observer or Menber or by download at ftp://ftp.seagate.coni sff

14426 Bl ack Wal nut C 408- 867- 6630x303

Sar at oga 408- 867- 2115Fx
CA 95070

2.5" Drive Form Factor with SAS Connect or Page 10
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3 General Description

The application environment for the 2.5" Drive Form Factors is any conputer,

cabi net, or enclosure connecting to one or nore drives in a restricted packagi ng
environnent. This specification defines the |ocation of the SAS interface connector
on the 2.5” Drive Form Factors. The purpose of an SFF Specification is to provide
information that will assist vendors to design products that can fit the sane
packagi ng envel ope.

4 Definitions and Conventi ons

4.1 Conventions

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

Aneri can: 0.6 ISG 0,6
1, 000 1 000
1, 323, 462. 9 1 323 462,9

5 2.5" Drive Form Factor with SAS Connect or

SFF- 8223 defines the location of the Serial Attached SCSI (SAS) interface connector
on the 2.5" Drive Form Factors.

This specification defines a drive that can be directly inserted into the backpl ane
of a cabinet, without the need for a cable, and provides information necessary to
assi st manufacturers in the systens integration of small formfactor disk drives.
Alternately, a cable may be used to supply power and to connect to the prinary data
port of the drive. This specification allows only one |location for the interface
connector on the drive. The location is simlar to that of the Serial ATA (SATA)
connector | ocation such that a backplane with a SAS receptacl e connector may accept
ei ther a SAS or SATA drive.

Provi sion exists in the SAS connector for inproved mating via guides. Staggered pin
| engths incorporate provision for mating ground prior to nating any other signals.

2.5" Drive Form Factor with SAS Connect or Page 11
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Tabl e 5-1 defines the dinensions associated with the positioning of the SAS
connector on the drive as illustrated in Figure 5-1

TABLE 5-1 SAS CONNECTOR LOCATI ON

Dinmension | MIlineters I nches
Al 69. 85 2.750
A2 42.73 1.682
A3 33. 39 1.315
A4 0. 40 0. 016
A5 4,00 0. 157
AG 0. 76 0. 030
A7 3.50 0. 138
A8 9. 40 0. 370
A9 0. 40 0.016
A10 1.00 0. 039
All 4,80 0. 189
Al2 0. 38 0. 015
Al13 13. 43 0. 529

NOTES:

1) Reference drawi ngs: ElIA-720 (SFF-8201 Form Factor of 2.5" Disk Drives), SFF-8221
Aligned 2.5" Drive Form Factor, SFF-8xxx SAS Connector 7?7?77

2) MIlimeter is the controlling dinensional unit.

2.5" Drive Form Factor with SAS Connect or Page 12
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SFF Commi ttee docunentation nmay be purchased in hard copy or electronic form
SFF specifications are available at ftp://ftp.seagate.conlsff

SFF Committee
SFF- 83xx Specification for
3.5" Drive Form Factor with SAS Connect or

Rev 0.1 April 27, 2002

Secretariat: SFF Conm ttee

Abstract: This docunment defines the dinmensions for |ocation of the Serial Attached
SCSI (SAS) connector on the 3.5” Drive Form Factor. The location is simlar to that
of the Serial ATA (SATA) connector location such that a backplane with a SAS
receptacl e connector may accept either a SAS or SATA dri ve.

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

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

Support: This docunment is supported by the identified nenber conpanies of the SFF
Commi ttee.

Docunent ati on: This docunent has been prepared in a sinmlar style to that of the |SO
(I'nternational Organization of Standards).

PO NTS OF CONTACT:

Al vin Cox I. Dal Allan

Seagat e Technol ogy, LLC Chai rman SFF Conmittee

10321 West Reno Avenue 14426 Bl ack Wl nut Court

Ol ahoma City, OK 73127 Saratoga CA 95070

Ph: 405-324-3413 Fx: 405-324-3637 Ph: 408-867-6630 Fx: 408-867-2115
al vi n. cox@eagat e. com endl com@cm org

3.5" Drive Form Factor with SAS Connect or Page 1



Devel oprent ***  TH S IS NOT A FINAL DRAFT *** SFF-83xx Rev 0.1
EXPRESSI ON OF SUPPORT BY MANUFACTURERS
The foll owi ng nenber conpanies of the SFF Committee voted in favor of
this industry specification.
t bd
The foll owi ng SFF nmenber conpani es voted no on the technical content of
this industry specification.
t bd
The fol |l owi ng nenber conpani es of the SFF Committee voted to abstain on
this industry specification.

t bd
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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 NCI PLES OF THE SFF COWM TTEE

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

Adopting a comon industry size sinplifies the integration of small drives (2 1/2"
or less) into such systems. 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 packagi ng | eeway for the integrator

In Novermber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas which 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 mediate
sol ution.

Docunents created by the SFF Committee are expected to be subnitted to bodies such
as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They nay 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 conmittee. There are 3 |evels of participation

- Attending the neetings 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 material which are discussed during neetings
are distributed only to those who sign up to receive docunentation

- The individual s who represent menber conpani es 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 |l ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Committee neetings beconmes public domain. There are no
restrictions on the open mailing of naterial presented at conmittee neetings. In
order to reduce disagreenments and mni sunderstandi ngs, copies must be provided for al
agenda itenms that are discussed. Copies of the material presented, or revisions if
conpleted in tine, are included in the docunentation mailings.

The sites for SFF Committee neetings rotate based on which 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.

3.5" Drive Form Factor with SAS Connect or Page 3
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ou are not receiving the docunentation of SFF Committee activities or are

rested in becomng a menber, the followi ng sighup information is reprinted here

your information.

Annual SFF Conmittee Menbership Fee $ 1, 800.00
Annual SFF Committee Paper Docunentation Fee $ 300. 00
Annual Surcharge for AIR MAIL to Overseas $ 100. 00
Annual Surcharge for El ectronic Docunentation $ 360. 00

Name:

Title:

Company:

Addr ess:

Phone:

Fax:

Emai | :

Pl ease register ne as a Menber of the SFF Committee for one year

Paper docunentation $ 1,800
El ectroni ¢ docunentation $ 2,160
Check Payable to SFF Committee for $ i s Encl osed
Pl ease invoice ne $ on PO #:
MC/ Vi sal AmX Expi res
Pl ease register ne as an Observer on the SFF Conmittee for one year
Paper docunentation $ 300 U S. $ 400 Overseas
El ectroni ¢ docunentation $ 660 U S. $ 760 Overseas
Check Payable to SFF Committee for $ (PCs Not Accepted)
MC/ Vi sal AmX Expi res
SFF Committee 408- 867- 6630
14426 Bl ack Wal nut C 408- 867- 2115Fx
Saratoga CA 95070 250- 1752@rci nai | . com

Drive Form Factor with SAS Connect or
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For ewor d

When 2 1/2" dianmeter disk drives were introduced, there was no commnality on
external dinmensions e.g. physical size, nmounting | 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 premiumand tine to market with the

| at est machi ne was an inportant factor. Systemintegrators worked individually wth
vendors to devel op the packagi ng. The result was w de diversity, and with space
bei ng such a nmajor 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 di nensions such as 1.8" and
1.3" made it likely that devices would becone even nore constrained in di mensions
because of a possibility that such snall 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 nmarketing and engi neering
consi derations of the energing new technology in disk drives. After two informal

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

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

sol uti on.

At the sane tine, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snmall and the
projects could be conpleted in a rapid tineframe. |If proposals are made 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 enmergi ng product area, there is roomfor nore than one approach. By
maki ng the docunentation on conpeting proposals available, an integrator can exam ne
the alternatives available and select the product that is felt to be nbst suitable.

Suggestions for inprovenment of this docurment will be wel come. 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 conmttee since its formation in 1990 has
i ncluded a nmi x of conpanies which are | eaders across the industry.

3.5" Drive Form Factor with SAS Connect or Page 5
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SFF Committee --

3.5" Drive Form Factor with SAS Connect or

1 Scope

The 83xx suite of specifications defines the configuration characteristics
associated with 3.5" disk drives.

The purpose of the 83xx suite is to define the external characteristics of drives
such that products fromdifferent vendors may be used in the sane nounting
configurations.

The set of specifications provide external dinensions, connector placenent, and
nounti ng holes to assist manufacturers in the systens integration of snall form
factor disk drives.

- SFF-8300 contains general information regarding connector space, nounting

consi derations and neasurenent requirenents.

- SFF-8301 defines the di nensions of 3.5" disk drives.

- O her specifications in the 83xx fanmily define the |ocation of connectors on the
3.5" Drive Form Factors.

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

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Clause 3 contains the General Description

Clause 4 contains the Definitions and Conventi ons.

Clause 5 contains the 3.5" Drive Form Factor with SAS connector

2 Ref er ences

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

2.1 Industry Documrents

The foll owi ng standards are rel evant to many SFF Specificati ons.

- 02-157R0 SAS Proposed Serial Attached SCSI working draft
- ANSI - Y14. 5M Di mrensi on and Tol eranci ng

- EIA 740 Detail, SFF 3.5" Disk Drives

- SFF-8301 3.5" drive form factor dinmensions

- SFF 8xxx SAS Connector 7?7?77

3.5" Drive Form Factor with SAS Connect or Page 7
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2.2 SFF Specifications
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There are several projects active within the SFF Committee. At the date of printing
docunent numbers had been assigned to the follow ng projects. The status of
Specifications is dependent on conmittee activities.

=

mo O >» T
i 1l

@
|

(7]
]

Spec # Rev

SFF- 8000
| NF- 8001i
| NF- 8002i
SFF- 8003
SFF- 8004
SFF- 8005
SFF- 8006
SFF- 8007
SFF- 8008
SFF- 8009

SFF- 8010
| NF- 8011i
SFF- 8012
SFF- 8013
SFF- 8014
SFF- 8015
SFF- 8016
SFF- 8017
SFF- 8018
SFF- 8019

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

SFF- 8030
SFF- 8031
SFF- 8032
| NF- 8033i

= Approved
Cancel ed

mmmmmmimim

mm

3.

mmm mmmomom

1

1

E

For war ded

= Publ i shed

Devel oprent
Expired

= electronic

I nf or mati on

subm tted

=Y

o

8
5

The docunment has been approved by the nenbers for
forwarding to a fornmal standards body.

The docunent has been ball oted by nmenbers and is
avai | abl e as a published SFF Specification

The docunent has been approved by ballot of the nenbers
and is in preparation as an SFF Specification.

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

The docunent is under devel opment at SFF.

The docunent has been published as an SFF

Speci fication, and the nenbers voted agai nst re-
publishing it when it canme up for annual review

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

avail able in hard copy.

The docunment has no SFF project activity in progress,
but it defines features in devel oping industry
standards. The document 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).

The docunent is a proposal to the nmenbers for

consi deration to beconme an SFF Specification

Li st of Specifications as of March 29, 2002 St at us Pages

SFF Committee I nformation

44-pin ATA (AT Attachment) Pinouts for SFF Drives E
68-pi n ATA (AT Attachment) for SFF Drives E
SCSI Pinouts for SFF Drives E
Smal| Form Factor 2.5" Drives E
Smal | Form Factor 1.8" Drives E
Smal | Form Factor 1.3" Drives E
2mm Connector Al ternatives E
68- pi n Enbedded Interface for SFF Drives E
Unitized Connector for Cabled Drives P
Smal | Form Factor 15nm 1.8" Drives E
ATA Ti mi ng Extensions for Local Bus E
4-Pin Power Connector Di mensions P
ATA Downl oad M crocode Comrand E
Unitized Connector for Rack Munted Drives C
SCA Connector for Rack Mounted SFF SCSI Drives E

Smal | Form Factor 10mm 2.5" Drives C
SCSI Wring Rules for Mxed Cable Plants

ATA Low Power Modes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD ROV
- Errata to SFF-8020 Rev 2.5
- Errata to SFF-8020 Rev 1.2

mmm mm

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers

SFF Comittee Principles of Operation

| nproved ATA Tining Extensions to 16.6 MBs E

3.5" Drive Form Factor with SAS Connect or
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| NF- 8034i
| NF- 8035i
| NF- 8036i
| NF- 8037i
| NF- 8038i
| NF- 8039i

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

| NF- 8050i
| NF- 8051i
| NF- 8052i
SFF- 8053
| 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- 8080
| NF- 8090i

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8120

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

SFF- 8300
SFF- 8301
SFF-8302e
SFF-8332e
SFF-8337e
SFF-8342e
| NF- 8350i

SFF- 8400

3.5" Drive
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Hi gh Speed Local Bus ATA Line Term nation |ssues

Sel f-Moni tori ng,

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

Phoeni x EDD (Enhanced Di sk Drive) Specification

25-pin Asynchronous SCSI Pi nout

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

40- pi n 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" Renpvabl e Devices
GBI C (Ggabit Interface Converter)

SMART Application Cuide for ATA Interface
50- pi n 2mm Connect or

Uni tized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Comittee Patent Policy

Emai | i ng drawi ngs over the SFF Refl ector

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

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

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

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

ATAPI for Rewitable Renovable Media

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

SFP (Smal | Fornfactor Pluggable) Transceiver

PClI Card Version of SFP Cage

ATAPI for CD Recordabl e Media

ATAPI for DVD (Digital Video Data)

3 Gbs and 4 Gbs Signal Characteristics
5V Parallel 1.8" drive formfactor
1.8" drive formfactor (60x70mm

1.8" drive formfactor (78x54mm

1/2" drive formfactors (all of 82xx famly)
1/2" drive formfactor dinmensions

1/2" drive w SFF-8001 44-pin ATA Connect or
igned 2 1/2" drive form factor dinmensions

1/ 2" drive w SCA-2 Connect or

N NN

1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"

drive formfactors (all of 83xx famly)
drive formfactor dinensions

Cabl ed Connector | ocations

drive w 80-pin SFF-8015 SCA Connect or
drive w SCA-2 Connect or

drive w Serial Unitized Connector
Packaged Drives

WWWWwww

VHDClI (Very High Density Cable |nterconnect)

Form Factor with SAS Connect or

Anal ysi s and Reporting Technol ogy

SFF-83xx Rev 0.1
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SFF-8410 16.1 High Speed Serial Testing for Copper Links D
SFF- 8411 Hi gh Speed Serial Testing for Backpl anes D
SFF-8412 6.1 High Speed Serial Testing for Optical Links D
SFF-8415 2.1 HPElI (H gh Performance El ectrical |nterconnect)
SFF-8416 0.1 HPEI Measurenent of Bul k Cable

SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons P
SFF-8421 2.1 HSSDC-2 Shiel ded Connections

SFF- 8422 C FC Shiel ded Connections

SFF- 8423 C Mol ex Shielded Connections

SFF-8430 4.1 Mr-RJ Duplex Optical Connections P
SFF-8441 14.1 VHDCI shiel ded Configurations P
SFF- 8451 10.1 SCA-2 Unshi el ded Connecti ons P
SFF-8452 3.1 ditch Free Mating Connections for Miltidrop Aps D
SFF- 8453 Shi el ded Hi gh Speed Serial connectors

SFF-8460 1.2 HSS Backpl ane Desi gn Guidelines P
SFF-8470 1.2 Milti Lane Copper Connector D
SFF-8471 ZFP Multi Lane Copper Connect or D
SFF-8472 9.1 Diagnostic Mnitoring Interface for Optical Xcvrs D
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections P
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly) P
SFF-8501e 1.1 5 1/4" drive formfactor dinensions P
SFF-8508e 1.1 5 1/4" ATAPI CD- ROM w/ audi o connectors P
SFF-8551 3.2 5 1/4" CD Drives formfactor D
SFF- 8572 - 5 1/4" Tape form factor D
SFF- 8610 C SDX (Storage Device Architecture) C

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards may 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 Comrittee as an
observer or Menber or by download at ftp://ftp.seagate.con sff

14426 Bl ack Wal nut C 408- 867- 6630x303

Sar at oga 408- 867- 2115Fx
CA 95070

3.5" Drive Form Factor with SAS Connect or Page 10
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3 General Description

The application environment for the 3.5" Drive Form Factor is any conputer, cabinet,
or encl osure connecting to one or nore drives in a restricted packagi ng environment.
This specification defines the location of the SAS interface connector on the 3.5"
Drive Form Factor. The purpose of an SFF Specification is to provide information
that will assist vendors to design products that can fit the sane packagi ng

envel ope.

4 Definitions and Conventi ons

4.1 Conventions

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

Aneri can: 0.6 ISG 0,6
1, 000 1 000
1, 323, 462. 9 1 323 462,9

5 3.5" Drive Form Factor with SAS Connect or

SFF-83xx defines the |location of the SAS (Serial Attached SCSI) interface connector
on the 3.5" Drive Form Factor

This specification defines a drive that can be directly inserted into the backpl ane
of a cabinet, without the need for a cable, and provides information necessary to
assi st manufacturers in the systens integration of small formfactor disk drives.
Alternately, a cable may be used to supply power and to connect to the prinary data
port of the drive. This specification allows only one |location for the interface
connector on the drive. The location is simlar to that of the Serial ATA (SATA)
connector | ocation such that a backplane with a SAS receptacl e connector may accept
ei ther a SAS or SATA drive.

Provi sion exists in the SAS connector for inproved mating via guides. Staggered pin
| engths incorporate provision for mating ground prior to nating any other signals.

3.5" Drive Form Factor with SAS Connect or Page 11
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Tabl e 5-1 defines the dinensions associated with the positioning of the SAS
connector on the drive as illustrated in Figure 5-1

TABLE 5-1 SAS CONNECTOR LOCATI ON

Dinmension | MIlineters I nches

Al 101. 60 4. 000
A2 42.73 1.682
A3 33. 39 1. 315
A4 0.40 0. 016
A5 4. 00 0. 157
A6 0. 76 0. 030
A7 3.50 0.138
A8 23. 60 0. 929
A9 0. 40 0. 016
A10 1.00 0. 039
All 20. 68 0. 814
Al2 0. 38 0. 015
Al13 13. 43 0.529

NOTES

1) Reference drawi ngs: EIA 740 Detail, SFF 3.5" Disk Drives,

form factor di nensions, SFF-8xxx SAS Connector ??7?

2) MIlimeter is the controlling dinensiona

3.5" Drive Form Factor with SAS Connect or

unit.

SFF-8301 3.5" drive
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Figure 5-1 3.5" DRI VE FORM FACTOR W TH SAS CONNECTOR
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SFF Commi ttee docunentation nmay be purchased in hard copy or electronic form
SFF specifications are available at ftp://ftp.seagate.conlsff

SFF Committee
SFF- 83xx Specification for
5.25" Drive Form Factor with SAS Connect or

Rev 0.1 April 27, 2002

Secretariat: SFF Conm ttee

Abstract: This docunment defines the dinmensions for |ocation of the Serial Attached
SCSI (SAS) connector on the 5.25” Drive Form Factor. The location is simlar to that
of the Serial ATA (SATA) connector location such that a backplane with a SAS
receptacl e connector may accept either a SAS or SATA dri ve.

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

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

Support: This docunment is supported by the identified nenber conpanies of the SFF
Commi ttee.

Docunent ati on: This docunent has been prepared in a sinmlar style to that of the ISO
(I'nternational Organization of Standards).

PO NTS OF CONTACT:

Al vin Cox I. Dal Allan

Seagat e Technol ogy, LLC Chai rman SFF Conmittee

10321 West Reno Avenue 14426 Bl ack Wl nut Court

Ol ahoma City, OK 73127 Saratoga CA 95070

Ph: 405-324-3413 Fx: 405-324-3637 Ph: 408-867-6630 Fx: 408-867-2115
al vi n. cox@eagat e. com endl com@cm org

5.25" Drive Form Factor with SAS Connect or Page 1
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EXPRESSI ON OF SUPPORT BY MANUFACTURERS
The foll owi ng nenber conpanies of the SFF Committee voted in favor of
this industry specification.
t bd
The foll owi ng SFF nmenber conpani es voted no on the technical content of
this industry specification.
t bd
The fol |l owi ng nenber conpani es of the SFF Committee voted to abstain on
this industry specification.

t bd
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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 NCI PLES OF THE SFF COWM TTEE

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

Adopting a comon industry size sinplifies the integration of small drives (2 1/2"
or less) into such systems. 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 packagi ng | eeway for the integrator

In Novermber 1992, the SFF Committee objectives were broadened to enconpass ot her
areas which 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 mediate
sol ution.

Docunents created by the SFF Committee are expected to be subnitted to bodies such
as EIA (Electronic Industries Association) or an ASC (Accredited Standards
Conmittee). They nay 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 conmittee. There are 3 |evels of participation

- Attending the neetings 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 material which are discussed during neetings
are distributed only to those who sign up to receive docunentation

- The individual s who represent menber conpani es 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 |l ot, which ensures all nenbers an equal opportunity to be heard.

Material presented at SFF Committee neetings beconmes public domain. There are no
restrictions on the open mailing of naterial presented at conmittee neetings. In
order to reduce disagreenments and mni sunderstandi ngs, copies must be provided for al
agenda itenms that are discussed. Copies of the material presented, or revisions if
conpleted in tine, are included in the docunentation mailings.

The sites for SFF Committee neetings rotate based on which 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.

5.25" Drive Form Factor with SAS Connect or Page 3
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If you are not receiving the docunentation of SFF Committee activities or are

interested in beconing a nenber,

for

5. 25"

your

i nformati on.

Annual SFF Conmittee Menbership Fee $ 1, 800.00
Annual SFF Committee Paper Docunentation Fee $ 300. 00
Annual Surcharge for AIR MAIL to Overseas $ 100. 00
Annual Surcharge for El ectronic Docunentation $ 360. 00

Name:

Title:

Company:

Addr ess:

Phone:

Fax:

Emai | :

Pl ease register ne as a Menber of the SFF Committee for one year

Paper docunentation $ 1,800
El ectroni ¢ docunentation $ 2,160
Check Payable to SFF Committee for $ i s Encl osed
Pl ease invoice me $ on PO #:
MC/ Vi sal AmX Expi res
Pl ease register ne as an Qbserver on the SFF Conmittee for one year
Paper docunentation $ 300 U S. $ 400 Overseas
El ectroni ¢ docunentation $ 660 U S. $ 760 Overseas
Check Payable to SFF Committee for $ (PCs Not Accepted)
MC/ Vi sal AmX Expi res
SFF Committee 408- 867- 6630
14426 Bl ack Wal nut C 408- 867- 2115Fx
Saratoga CA 95070 250- 1752@rci nai | . com

Drive Form Factor with SAS Connect or
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For ewor d

When 2 1/2" dianmeter disk drives were introduced, there was no commnality on
external dinmensions e.g. physical size, nmounting | 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 premiumand tine to market with the

| at est machi ne was an inportant factor. Systemintegrators worked individually wth
vendors to devel op the packagi ng. The result was w de diversity, and with space
bei ng such a nmajor 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 di nensions such as 1.8" and
1.3" made it likely that devices would becone even nore constrained in di mensions
because of a possibility that such snall 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 nmarketing and engi neering
consi derations of the energing new technology in disk drives. After two informal

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

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

sol uti on.

At the sane tine, the principle was adopted of restricting the scope of an SFF
project to a narrow area, so that the majority of docunents would be snmall and the
projects could be conpleted in a rapid tineframe. |If proposals are made 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 enmergi ng product area, there is roomfor nore than one approach. By
maki ng the docunentation on conpeting proposals available, an integrator can exam ne
the alternatives available and select the product that is felt to be nbst suitable.

Suggestions for inprovenment of this docurment will be wel come. 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 conmttee since its formation in 1990 has
i ncluded a nmi x of conpanies which are | eaders across the industry.

5.25" Drive Form Factor with SAS Connect or Page 5
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SFF Committee --

5.25” Drive Form Factor with SAS Connect or

1 Scope

The 85xx suite of specifications defines the configuration characteristics
associated with 5.25" disk drives.

The purpose of the 85xx suite is to define the external characteristics of drives
such that products fromdifferent vendors may be used in the sane nounting
configurations.

The set of specifications provide external dinensions, connector placenent, and
nounti ng holes to assist manufacturers in the systens integration of snall form
factor disk drives.

- SFF-8500 contains general information regarding connector space, nounting

consi derations and neasurenent requirenents.

- SFF-8501 defines the dinensions of 5.25" disk drives.

- O her specifications in the 83xx fanmily define the |ocation of connectors on the
5.25" Drive Form Factors.

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

Clause 1 contains the Scope and Purpose.

Clause 2 contains Referenced and Rel ated Standards and SFF Specificati ons.
Clause 3 contains the General Description

Clause 4 contains the Definitions and Conventi ons.

Clause 5 contains the 5.25" Drive Form Factor with SAS connect or

2 Ref er ences

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

2.1 Industry Documrents

The foll owi ng standards are rel evant to many SFF Specificati ons.

- 02-157R0 SAS Proposed Serial Attached SCSI working draft
- ANSI - Y14. 5M Di mrensi on and Tol eranci ng

- EIA 741 Detail, SFF 5.25" Disk Drives

- SFF-8501 5 1/4" drive formfactor dinensions

- SFF 8xxx SAS Connector 7?7?77

5.25" Drive Form Factor with SAS Connect or Page 7
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2.2 SFF Specifications

SFF-85xx Rev 0.1

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

=

mo O >» T
i 1l

@
|

(7]
]

Spec # Rev

SFF- 8000
| NF- 8001i
| NF- 8002i
SFF- 8003
SFF- 8004
SFF- 8005
SFF- 8006
SFF- 8007
SFF- 8008
SFF- 8009

SFF- 8010
| NF- 8011i
SFF- 8012
SFF- 8013
SFF- 8014
SFF- 8015
SFF- 8016
SFF- 8017
SFF- 8018
SFF- 8019

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

SFF- 8030
SFF- 8031
SFF- 8032
| NF- 8033i

= Approved
Cancel ed

mmmmmmimim

mm

3.

mmm mmmomom

1

1

E

For war ded

= Publ i shed

Devel oprent
Expired

= electronic

I nf or mati on

subm tted

=Y

o

8
5

The docunment has been approved by the nenbers for
forwarding to a fornmal standards body.

The docunent has been ball oted by nmenbers and is
avai | abl e as a published SFF Specification

The docunent has been approved by ballot of the nenbers
and is in preparation as an SFF Specification.

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

The docunent is under devel opment at SFF.

The docunent has been published as an SFF

Speci fication, and the nenbers voted agai nst re-
publishing it when it canme up for annual review

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

avail able in hard copy.

The docunent has no SFF project activity in progress,
but it defines features in devel oping industry
standards. The document 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).

The docunent is a proposal to the nmenbers for

consi deration to beconme an SFF Specification

Li st of Specifications as of March 29, 2002 St at us Pages

SFF Committee I nformation

44-pin ATA (AT Attachment) Pinouts for SFF Drives E
68-pi n ATA (AT Attachment) for SFF Drives E
SCSI Pinouts for SFF Drives E
Smal| Form Factor 2.5" Drives E
Smal | Form Factor 1.8" Drives E
Smal | Form Factor 1.3" Drives E
2mm Connector Al ternatives E
68- pi n Enbedded Interface for SFF Drives E
Unitized Connector for Cabled Drives P
Smal | Form Factor 15nm 1.8" Drives E
ATA Ti mi ng Extensions for Local Bus E
4-Pin Power Connector Di mensions P
ATA Downl oad M crocode Comrand E
Unitized Connector for Rack Munted Drives C
SCA Connector for Rack Mounted SFF SCSI Drives E

Smal | Form Factor 10mm 2.5" Drives C
SCSI Wring Rules for Mxed Cable Plants

ATA Low Power Modes

Identify Drive Data for ATA Disks up to 8 GB

ATA Packet Interface for CD ROV
- Errata to SFF-8020 Rev 2.5
- Errata to SFF-8020 Rev 1.2

mmm mm

SFF Committee Charter

Naned Representatives of SFF Conmittee Menbers

SFF Comittee Principles of Operation

| nproved ATA Tining Extensions to 16.6 MBs E

5.25" Drive Form Factor with SAS Connect or
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| NF- 8034i
| NF- 8035i
| NF- 8036i
| NF- 8037i
| NF- 8038i
| NF- 8039i

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

| NF- 8050i
| NF- 8051i
| NF- 8052i
SFF- 8053
| 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- 8080
| NF- 8090i

SFF- 8101
SFF- 8110
SFF- 8111
SFF- 8120

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

SFF- 8300
SFF- 8301
SFF-8302e
SFF-8332e
SFF-8337e
SFF-8342e
| NF- 8350i

SFF- 8400

5. 25"
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Hi gh Speed Local Bus ATA Line Term nation |ssues

Sel f-Moni tori ng,

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

Phoeni x EDD (Enhanced Di sk Drive) Specification

25-pin Asynchronous SCSI Pi nout

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

40- pi n 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" Renpvabl e Devices
GBI C (Ggabit Interface Converter)

SMART Application Cuide for ATA Interface
50- pi n 2mm Connect or

Uni tized ATA 2-plus Connector

Unitized ATA 3-in-1 Connector

40- pi n ATA Connect or

SFF Comittee Patent Policy

Emai | i ng drawi ngs over the SFF Refl ector

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

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

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

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

ATAPI for Rewitable Renovable Media

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

SFP (Smal | Fornfactor Pluggable) Transceiver

PClI Card Version of SFP Cage

ATAPI for CD Recordabl e Media

ATAPI for DVD (Digital Video Data)

3 Gbs and 4 Gbs Signal Characteristics
5V Parallel 1.8" drive formfactor
1.8" drive formfactor (60x70mm

1.8" drive formfactor (78x54mm

1/2" drive formfactors (all of 82xx famly)
1/2" drive formfactor dinmensions

1/2" drive w SFF-8001 44-pin ATA Connect or
igned 2 1/2" drive form factor dinmensions

1/ 2" drive w SCA-2 Connect or

N NN

1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"
1/ 2"

drive formfactors (all of 83xx famly)
drive formfactor dinensions

Cabl ed Connector | ocations

drive w 80-pin SFF-8015 SCA Connect or
drive w SCA-2 Connect or

drive w Serial Unitized Connector
Packaged Drives

WWWWwww

VHDClI (Very High Density Cable |nterconnect)

Drive Form Factor with SAS Connect or

Anal ysi s and Reporting Technol ogy

SFF-85xx Rev 0.1
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SFF-8410 16.1 High Speed Serial Testing for Copper Links D
SFF- 8411 Hi gh Speed Serial Testing for Backpl anes D
SFF-8412 6.1 High Speed Serial Testing for Optical Links D
SFF-8415 2.1 HPElI (H gh Performance El ectrical |nterconnect)
SFF-8416 0.1 HPEI Measurenent of Bul k Cable

SFF-8420 11.1 HSSDC-1 Shi el ded Connecti ons P
SFF-8421 2.1 HSSDC-2 Shiel ded Connections

SFF- 8422 C FC Shiel ded Connections

SFF- 8423 C Mol ex Shielded Connections

SFF-8430 4.1 Mr-RJ Duplex Optical Connections P
SFF-8441 14.1 VHDCI shiel ded Configurations P
SFF- 8451 10.1 SCA-2 Unshi el ded Connecti ons P
SFF-8452 3.1 ditch Free Mating Connections for Miltidrop Aps D
SFF- 8453 Shi el ded Hi gh Speed Serial connectors

SFF-8460 1.2 HSS Backpl ane Desi gn Guidelines P
SFF-8470 1.2 Milti Lane Copper Connector D
SFF-8471 ZFP Multi Lane Copper Connect or D
SFF-8472 9.1 Diagnostic Mnitoring Interface for Optical Xcvrs D
SFF-8480 2.1 HSS (H gh Speed Serial) DB9 Connections P
SFF-8500e 1.1 5 1/4" drive formfactors (all of 85xx famly) P
SFF-8501e 1.1 5 1/4" drive formfactor dinensions P
SFF-8508e 1.1 5 1/4" ATAPI CD- ROM w/ audi o connectors P
SFF-8551 3.2 5 1/4" CD Drives formfactor D
SFF- 8572 - 5 1/4" Tape form factor D
SFF- 8610 C SDX (Storage Device Architecture) C

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards may 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 Comrittee as an
observer or Menber or by download at ftp://ftp.seagate.con sff

14426 Bl ack Wal nut C 408- 867- 6630x303

Sar at oga 408- 867- 2115Fx
CA 95070

5.25" Drive Form Factor with SAS Connect or Page 10
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3 General Description

The application environment for the 5.25” Drive Form Factor is any conputer,

cabi net, or enclosure connecting to one or nore drives in a restricted packagi ng
environnent. This specification defines the |ocation of the SAS interface connector
on the 5.25" Drive Form Factor. The purpose of an SFF Specification is to provide
information that will assist vendors to design products that can fit the sane
packagi ng envel ope.

4 Definitions and Conventi ons

4.1 Conventions

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

Aneri can: 0.6 ISG 0,6
1, 000 1 000
1, 323, 462. 9 1 323 462,9

5 5.25" Drive Form Factor with SAS Connect or

SFF-85xx defines the |location of the SAS (Serial Attached SCSI) interface connector
on the 5.25" Drive Form Factor

This specification defines a drive that can be directly inserted into the backpl ane
of a cabinet, without the need for a cable, and provides information necessary to
assi st manufacturers in the systens integration of small formfactor disk drives.
Alternately, a cable may be used to supply power and to connect to the prinary data
port of the drive. This specification allows only one |location for the interface
connector on the drive. The location is simlar to that of the Serial ATA (SATA)
connector | ocation such that a backplane with a SAS receptacl e connector may accept
ei ther a SAS or SATA drive.

Provi sion exists in the SAS connector for inproved mating via guides. Staggered pin
| engths incorporate provision for mating ground prior to nating any other signals.

5.25" Drive Form Factor wi th SAS Connect or Page 11
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Tabl e 5-1 defines the di nensions associated with the positioning of the SAS
connector on the drive as illustrated in Figure 5-1

NOTES:

1) Reference draw ngs:

TABLE 5-1 SAS CONNECTOR LOCATI ON

Dinmension | MIlineters I nches
Al 146. 05 5. 750
A2 42.73 1.682
A3 33. 39 1.315
A4 0. 40 0. 016
A5 4,00 0. 157
AG 0. 76 0. 030
A7 3.50 0. 138
A8 47.50 1.870
A9 0. 40 0.016
A10 1.00 0. 039
All 42.90 1.689
Al2 0. 38 0. 015
Al13 13. 43 0. 529

El A 741 Detail, SFF 5.

25" Disk Drives,

form factor di nensions, SFF-8xxx SAS Connector ??7?
limeter is the controlling dimensiona

2) MI

5. 25"

Drive Form Factor with SAS Connect or

unit.

SFF-8501 5 1/4"

drive

Page 12
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Figure 5-1 5.25" DRI VE FORM FACTOR W TH SAS CONNECTCR
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