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For ewor d

VWhen 2 1/2" dianmeter disk drives were introduced, there was no conmonality on
external dinmensions e.g. physical size, nounting | ocations, connector type,
connector |ocation, between vendors.

The first use of these disk drives was in specific applications such as |aptop
portable computers in which space was at a premiumand tine to market with the
| at est machi ne was an inportant factor. Systemintegrators worked individually
wi th vendors to devel op the packagi ng. The result was wi de diversity, and with
space bei ng such a major consideration in packaging, it was not possible to
repl ace one vendor's drive with a conpetitive product.

The desire to reduce disk drive sizes to even smaller dinmensions such as 1.8"
and 1.3" nmade it likely that devices would becone even nore constrained in

di mensi ons because of a possibility that such small devices could be inserted
into a socket, not unlike the method of retaining sem conductor devices.

The problens faced by integrators, device suppliers, and conmponent suppliers
led to the formation of an industry ad hoc group to address the marketing and
engi neeri ng consi derations of the energing new technology in disk drives.
After two informal gatherings on the subject in the sumer of 1990, the SFF
Committee held its first neeting in August.

During the devel opnent of the formfactor definitions, other activities were
suggest ed because participants in the SFF Corm ttee faced probl ens ot her
than the physical formfactors of disk drives. In Novenber 1992, the nenbers
approved an expansion in charter to address any issues of general interest
and concern to the storage industry. The SFF Committee becane a forum for
resol ving industry issues that are either not addressed by the standards
process or need an i medi ate sol ution

At the same time, the principle was adopted of restricting the scope of an
SFF project to a narrow area, so that the majority of documents woul d be
small and the projects could be conpleted in a rapid tinmeframe. 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
i ssues in emerging storage mnarkets.

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 requirement to publish an SFF Specification because it is
recogni zed that in an energing product area, there is roomfor nore than one
approach. By making the docunentation on conpeting proposals avail able, an

i ntegrator can exanmi ne the alternatives avail able and sel ect the product that
is felt to be nost suitable.
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SFF Committee --

SFF 2 1/2" Drives with 50-pin Connector

1. Scope

The 82xx suite of specifications defines the configuration characteristics
associ ated 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 sanme
nmount i ng confi gurations.
The set of specifications provide external dinensions, connectors, connector
pl acenent, mounting holes and interface pinouts to assist manufacturers in the
systens integration of small formfactor disk drives.
- SFF-8200 contains general information regarding connector space, nounting
consi derati ons and nmeasurenent requirenents.
- SFF-8201 defines the dinmensions of 2.5" disk drives.
- Oher specifications in the 82xx famly define the |location of connectors
on 2.5" disk drives.
In an effort to broaden the applications for storage products, an ad hoc
i ndustry group of conpanies representing systemintegrators, periphera
suppliers, and conponent suppliers decided to address issues which appear in
t he market pl ace that affect many OEMs and vendors.

The SFF Committee was formed in August, 1990 and the first working docunent
was introduced in January, 1991.

1.1 Description of d auses

Cl ause 1 contains the Scope and Purpose.

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

Cl ause 4 contains the d ossary.

Cl ause 5 and successive Causes (if any) contain detailed characteristics.
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 followi ng interface standards are relevant to many SFF Specifications.

- X3.131R- 1994 SCSI -2 Smal | Conputer SystemlInterface
- X3T9. 2/ 0855 SPI (SCSI-3 Parallel Interface)

- X3.221-199x ATA (AT Attachment)

- X3T10/ 0948 ATA-2 (ATA Ext ensions)

SFF 2 1/2" Drives with 50-pin Connector Page 8
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2.2 SFF Specifications

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

F = Forwar ded The docunent has been approved by the nmenbers for forwarding
to a formal standards body.

P = Publ i shed The docunent has been balloted by nenbers and is avail 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 Published.

D = Devel opmrent The document is under devel opment at SFF.

E = Expired The docunent has been published as an SFF Specification, and

the menbers voted against re-publishing it when it cane up
for annual review.

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

s = submtted The docunent is a proposal to the nmenbers for consideration

to become an SFF Specification.

Spec # Rev List of Specifications as of COctober 16, 1995

SFF- 8000 SFF Comrittee Information
SFF-8001i E  44-pin ATA (AT Attachment) Pinouts for SFF Drives

SFF-8002i 2.1 68-pin ATA (AT Attachnent) for SFF Drives
SFF-8003 1.1 SCSI Pinouts for SFF Drives

SFF-8004 1.1 Snall Form Factor 2.5" Drives

SFF-8005 2.5 Snmall Form Factor 1.8" Drives

SFF-8006 2.0 Snmall Form Factor 1.3" Drives

SFF-8007 0.1 2nmm Connector Alternatives

SFF-8008 2.3 68-pin Enbedded Interface for SFF Drives
SFF-8009 3.1 Unitized Connector for Cabled Drives
SFF-8010 1.0 Snmall Form Factor 15mm 1.8" Drives

SFF-8011i 2.0 ATA Tim ng Extensions for Local Bus

SFF-8012 1.0 Power Connector Pin D nensions

SFF-8013 0.1 ATA Downl oad M crocode Comrand

SFF- 8014 C Uniti zed Connector for Rack Mounted Drives
SFF-8015 3.7 SCA Connector for Rack Munted SFF SCSI Drives
SFF- 8016 C Smal | Form Factor 10nm 2.5" Drives

SFF-8017 1.7 SCSI Wring Rules for Mxed Cable Plants
SFF-8018 0.1 ATA Low Power Mbdes

SFF-8019 2.0 ldentify Drive Data for ATA Disks up to 8 GB
SFF-8020i 2.5 ATA Packet Interface for CD ROVs

SFF- 8028i - Errata to SFF-8020 Rev 2.5
SFF-8029 1.4 - Errata to SFF-8020 Rev 1.2

SFF 2 1/2" Drives with 50-pin Connector Page 9
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SFF- 8030 SFF Committee Charter
SFF- 8031 Naned Representatives of SFF Conmittee Menbers

=
\l

SFF-8032 1.2 SFF Committee Principles of Operation

SFF-8033i 1.0 Inproved ATA Timng Extensions to 16.6 MBs
SFF-8034i 3.0 High Speed Local Bus ATA Line Term nation |ssues
SFF-8035i 1.0 Self-Mnitoring, Analysis and Reporting Technol ogy
SFF-8036i 1.1 ATA Signal Integrity Issues

SFF-8037i 1.0 Intel Small PCl SIG

SFF-8038i 1.0 Intel Bus Master |DE ATA Specification
SFF-8039i 1.0 Phoenix EDD (Enhanced Di sk Drive) Specification
SFF-8040 1.2 25-pin Asynchronous SCSI External Connector
SFF-8041 1.0 SCA-2 Connector Backend Confi gurations

SFF-8042 x.x VHDCI Connector Backend Confi gurations

SFF-8045 3.2 40-pin SCA-2 Connector w Parallel Selection
SFF-8046 2.2 80-pin SCA-2 Connector for SCSI Disk Drives
SFF-8047 3.2 40-pin SCA-2 Connector w Serial Selection
SFF-8048 1.1 80-pin SCA-2 Connector w Parallel ESI

SFF-8200 1.1 2 1/2" drive formfactors (all of 82xx famly)
SFF-8201 1.2 2 1/2" drive formfactor dinensions

SFF-8212 1.2 2 1/2" drive w SFF-8001 44-pin ATA Connect or
SFF-8300 1.1 3 1/2" drive formfactors (all of 83xx famly)
SFF-8301 1.2 3 1/2" drive formfactor dinensions

SFF-8302 1.1 3 1/2" Cabled Connector |ocations

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

SFF-8342 1.2 3 1/2" drive w Serial Unitized Connector
SFF-8400 0.1 Very High Density Cabl e Interconnect

SFF-8500 1.1 5 1/4" drive formfactors (all of 85xx famly)
SFF-8501 1.1 5 1/4" drive formfactor dinensions

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

SFF-8551 1.2 5 1/4" CD-ROM 1" High formfactor

2.3 Sources

Copi es of ANSI standards or proposed ANSI standards may be purchased from
d obal 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 avail able by FaxAccess or by joining the SFF
Conmittee as an Qbserver or Menber.

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

FaxAccess is a conmputer-operated service capabl e of faxing copies of docunents
sel ected froma nenu. Anyone ordering docunents over FaxAccess nust be using
the handset of a fax nmachine, as the docunents are transmitted over the sane
line as the caller dialed in on to make the sel ection(s).

SFF 2 1/2" Drives with 50-pin Connector Page 10
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3. Ceneral Description

The application environnment for small formfactor disks is any conmputer
connecting to one or nore disks in a restricted packagi ng environment.

The purpose of an SFF Specification is to provide information that will assist
vendors to design products that can fit the sanme packagi ng envel ope.

Small formfactor disks are wi dely-used where | ow power and small size are
i nportant configuration paraneters.

4. Definitions and Conventions
4.1 Definitions
For the purpose of SFF Specifications, the follow ng definitions apply:

4.1.1 |1DE (Integrated Drive Electronics): |IDE describes a device with built
i n ATA protocol electronics.

4.1.2 Optional: This term describes features which are not required by the
SFF Specification. However, if any feature defined by the SFF Specification is
i npl enented, it shall be done in the sane way as defined by the Specification
Describing a feature as optional in the text is done to assist the reader. If
there is a conflict between text and tables on a feature described as
optional, the table shall be accepted as being correct.

4.1.3 PC Card-ATA: This term describes an application specification for the
i npl enent ati on of ATA-1ike devices conpatible with host systens inplenenting
PCMCI A Type 111 slots.

4.1.4 Reserved: Were this termis used for bits, bytes, fields and code
val ues; the bits, bytes, fields and code values are set aside for future
standardi zati on. The default value shall be zero. The originator is required
to define a Reserved field or bit as zero, but the receiver should not check
Reserved fields or bits for zero

4.2 Conventions

Certain ternms used herein are the proper nanes of signals. These are printed
i n uppercase to avoid possible confusion with other uses of the sanme words;
e.g., ATTENTION. Any | ower-case uses of these words have the nornal Anerican-
Engl i sh nmeani ng.

A nunber of conditions, commands, sequence paraneters, events, English text,
states or simlar terms are printed with the first letter of each word in
uppercase and the rest |ower-case; e.g., In, Qut, Request Status. Any | ower-
case uses of these words have the normal American-English neaning.

The American convention of nunbering is used i.e., the thousands and hi gher

multiples are separated by a conma and a period is used as the deci mal point.
This is equivalent to the I SO convention of a space and conma.

SFF 2 1/2" Drives with 50-pin Connector Page 11
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Aneri can: 0.6 | SO 0,6
1, 000 1 000
1, 323, 462. 9 1 323 462,9

5.  50-pi n Connect or
5.1 Mounting Considerations

This specification defines the dinmensions of a disk drive to be inserted
into a cavity in a portable conmputer. The di nensions and tol erances are
intended to be an aid for systemdesigners as well as disk drive designers.

The connector configuration permts the same drive to be used in a cabled
application. Drives designed for use in cabled applications need not conform
to all the dinmensions and tol erances specified in this docunent e.g. if the
connector was nounted in a vertical orientation it could require the PCBto
be | onger (thereby increasing the overall Iength of the drive).

5.2 Physical Location of Connector

Tabl e 5-1 contains the dinmensions represented in Figure 5-1, which defines the
| ocation of the 50-pin connector on 2.5" disk drives.

SFF 2 1/2" Drives with 50-pin Connector Page 12
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TABLE 5-1 50-PI N CONNECTOR LOCATI ON

+-- - - +-- - - RS RS +

| Dimension |MIIlineters] I nches

RS RS RS +

| AT | 31. 17 | 1. 227

| A8 | 1.00 | 0. 039

| A9 | 3.99 | 0. 157

| A10 | 10. 14 | 0. 399

| All | 2.00 | 0. 079

| Al2 | 2.00 | 0. 079

| Al3 | 0.50 | 0. 020

| Al4 | 0. 05 | 0. 002

| Al5 | 0.75 | 0. 030

| Al6 | 0.10 | 0. 004

| Al7 | 0.50 | 0. 020

| Al8 | 0. 05 | 0. 002

| Al9 | 0.50 | 0. 020

| A20 | 0.10 | 0. 004

| A21 | 3. 86 | 0. 152

| A22 | 0. 20 | 0. 008

| A34 | 1.00 # | 0. 039 #

| A35 | 8.00 * | 0.315 *

| A36 | 60. 20 # | 2.370 # |

| A39 | 1.25 # | 0.049 #

| A40 | 0.25 # | 0. 010 #

| A54 | 10. 24 | 0. 403

RS RS RS +
* = maxi mum # = mni num

NOTES: a) X, Y and Z Datuns are as defined by SFF-8201
b) A15 and A19 control the location of the connector as a whole.
c) Al6 and A20 control the location of the pins within the connector

SFF 2 1/2" Drives with 50-pin Connector Page 13
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SFF 2 1/2"

In Specifications under review, the figures are
not integrated with the text but follow behind
its transmittal. Space has been left here so
the figure can be pasted in the proper position.

FI GURE 5-1 50-PI N CONNECTOR ON 2.5" DI SK DRI VE
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